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PROCEEDINGS OF THE FOURTH SILVICULTURAL CONFERENCE, 
DEHRA DUN, OCTOBER 29TH— NOVEMBER 4TH, 1934 


The 1st Gonfeiuicc "was held at Dehra D;ui, from October 21st to 26th, 
1918. 

\ 

The SnO. C'oii/crcncc was held from January lOfh to 14th, 1922, also at 
Dehra Dun 

The 3id. Coniaencc was held fiom March 141 h to 20lh, 1929, at New Forest, 
Dehra Dun, 36 Gazetted officers taldnj* part, including one* repre'^entative from 
an Indian iState (Kashmir). 

The 4tli Cojiieinici‘ was held in the Board Room at the Forest Research 
Institute, Delira Dim. 42 Gazetted officers tjildng par!, including 6 representatives 
from 5 Indian States. 


The following officers attended the Conference : — 


Province or State. 

Name. 

Office. 

Assam 

. 1. C. S Purlcayastlia 

. Botanical Officer. 


1(a). A Das 

. Botamcal Officer (on lo.ive). 

Bengal 

. 2 E. 0. Shebbearc 

. . Conservator of Forests. 


3. 0. K Homfiray 

. . Silviculturist 

Bihar and Orissa 

4. H F Mooney 

. . Working Plans Officer. 


5. F- C Osmaston . 

. Forest Research Officer. 

Bombay 

6. C. E. L. Gilbert . 

. Chief Conservator of Forests. 


7. E. A Garland . 

. . Working Plans Officer 

Dangs 

8. E. 0. Sampson . 

. Divisional Forest Officer. 

Burma 

. . 9. A R Villar 

Conservator of Forests 
} 

Central Provinces 

10 H. C. Watts 

. Silviculturist. 

Chamba 

, 11. KartarSmgh 

Conservator of Forests 

Hyderabad (Deccan) 

. . 12. Hamid Yar Jung 

. . Inspector General of Forests. 


13. Dianat Hussain 

. Sub- Assistant Conservator. 

Kashmir 

14. Hamam Singh 

Silviculturist, 

Madras 

. . 15. M V. Laimo 

. Silviculturist. 

Mysore 

16. B. V, Eamiengar 

. . Chief Conservator of Forests. 

N. W. F. Province 

17. H. L Wright . 

Conservator of Forests. 

Punjab 

. 18 N.P Mohan 

Divisional Forest Officer, 


. 19 Pratap Singh 

. . Silviculturist. 


20. E. S V. Burton .. 

, Assistant Conservator of Forests. 


21. Sundnr Singh 

. Divisional Forest Officer. 
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Province or State 

Punjab (Irrigation Depart- 
ment) 

Name. 

22 R. 0 Hoon 

23. Dr Pun 

Office 

.. Assistant Director 

. . Assistant Director, 

Travancore 

24 Dhanukoti PiUai 

Conservator of Forests. 

Umted Provinces 

25 E. A Smythicfl . 

Conservator of Forests 


26. S H, Howard . 

Conseivator, Working Plans 


27 J B.C Turner . 

. Divisional Forest Officer 


28 M. D. Chaturvcdi 

Divisional Forest Officer 


29. E C. Mobbs 

. Silviculturist 


30. S S Nogi 

Assistant Silviculturist. 

Forest Research Institute 

31 0. G. Trevor 

. . Inspector General of Foiestn 


32 H G. Champion 

Silviculturist 


33 Allah Bakhsh 

. . Personal Assistant to Inspector 
General of Forests 


34. P N Dcognn .. 

. . Expcnmcntal Assistant to 
Silviculturist 


35 M A. Kakazai 

. . Statistical Assistant to Silvicul- 
turist. 

Several officers of the Research Institute attended vrhen Items touching on 
their •work yi’ere uiider’discnssion . — 


36 H. Trotter 

. . Forest Economist 


37. L N. Seaman . 

. Officer in Charge, Timber Test* 
ing Section. 


38. Dr. Sri Krishna . . 

. . Biochemist 


39. T. P. Ghose 

. . Assistant to Biochemist 


40, Dr. C. F. C. Beeson 

.. Forest Entomologist 


41. C E Parlnnson 

. . Forest Eolanirt 

• • 

• • • 

• * • 


Tlip followiiiff ■v\-prp }i]<;o denntGfl {o attend lint, ■were pvevuiitcd from lieinp 
iiresipnl liy medical or other reasons . — 


Provinco or State 

Coont 

Uashmir 

Madras 

Punjab 


Name 

42 J E M Mtchcll 
4^ S L Vahrdra 
41 C. 0 "Wilson 
45 I. D Mahendrn 


Punjab (Tixiiiation Depart. 4G Dr Mackenzie Taylor 


Oifice 

Chief Forest Officer 

Working Plans Officer, 

Conservator Worinng Plans, 

Formerly Statistical Assistant to 
Central Silviculturist (1928-33) 

Director, Irrigation Eesearch. 


•• 47. P,D. Ratnri 


Tchri 


Working Plans Officer 



3 


PROGRAMME. 


Monday, October 29th. — Cbairman, Mr. C. G- Trevor, 

10 A.M. . . 1. Opening address by the InsjJector General of Eorepta, 

2. Appointment of Conference OiHceis and Committees 

3. Business arrangements 

4. Report by tlie Central Rilvicullunst on the action 

taken on the Resolutions of the 3rd Conference. 

.•), Item 6 {pi ). — Soil and Ecological problcinH 
2 p.M. . . . 1. Dr. Mackenzie’s lootme on soil JCLcarch methods 

2. Laboratory demonstration of soil research inethod.- 


Tvesday, October Chairman, Mr. S. H. Howard 

10 A M .1 Ill'll* J (pf ) — Organi'^ation of silvicultural research. 

' 2. Item J{d ). — Photographic Manual. 

3. Item G {pt ) — ^Ejqicrimcntal methods on miscellaneous 

problonu? 

4. Item 7 . — Seed Origin. 

2 . Inspection of Experimental plantations at the Research 

Inslituto iiioluding dcinonstration by Dr Puri of 
soil profiles 




r 




t 


♦ * * 


* * 


WciiKsday, October Shi —Chairman, Mr. B 0. Slicbbcarc 

IQ ^ . 1. Item S.— The pure leak pioblcm 

2. Item !?•/— Teak plantation technique 

3 licr)\ 9 . — ^Regeneration of tropical evergreen forest 

1-30 p M. • Inspections of forest and taungya plantations m Debra 

Dundmsion. 


Thursday, November 1st. — Chamnan, 
10 A.M. 


2 P.K. 


9-45 r.M. 


Mr. C E. L. Gilbert. 

1. lictn 23 . — ^Reseorch on species mixtures 

2. Item 1 1 — ^Thinning rcsentoh 

3. Item 10 . — Artificiol legcneration in selection forest. 

4. Item 22 . — ^Preservation Plots. 

1. Inspection of Silviculturist’s Experimental Garden 

and Nursciics at. the Reseoroh Institute 

2. Meeting of Committees. 

Exhibit of Cinema films on forest subjects. 


Friday, November Mr E. A. Smythics 

jQ _ 1. Forest grazing research. 

2. Item 11 [ft ). — Amendments of the Statistical Code. 

' 3, Item 11 (c) — Sfatislical research in irregular crops 

1. Item 5 — Corrections to Glossary of Tcchmcal Terms. 

2. Item G [ft ,). — Amendments of the Experimental 

Manual 
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Salurdny, November 3rd.- 
10 A.M. 


2 P.M 

Sunday, Novcmbci 1th — 
11 AM 


'Chauman, Mr C G Trevor. 

. 1 7/rat 19 — ^Revision of Code Form 16. 

2 Item 2 . — Fibng system. 

3 ltan25 . — Fire records 

i. Item 26 . — ^Date of next Conference. 

5. Item 27.— Forests and Erosion. 

6. Resolutions 

7. Publication of Proceedings. 

8. Closing business 

Inspection of Economic Branch workshops. 

Inspection of forests and tanngya plantations in Saha- 
ranpur division. 
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OPENING ADDRESS 

BY 

Mr. C. G. Trevor, CJ.E., Inspector-General of Forests and President, Foiest 

Research Instiiiile, Dehra Dun. 

Gentlemen , — On behalf of the Government of India and the Forest Eesoareh 
Institute it gives me very great ijleasiirc to welcome you hero this morning. 
Tliis is ihe fourth Silvicultural (Jonferonco. The third was held in 1929 at 
which I had the honour to preside At that eonferenee, among the Indian States 
only the Government of Kashmir was rcpichmjtcd, uhei-eab tluo morning we have 
delegates not onh’ from Kashmir but from IJyderabail, M\sifi'e, I'ra.aiicore and 
Chainba, so that our eonferenee this year is fully representative not oulv of 
British liicba but of the whole Lidian Empiie, and it alfords me great pleasure 
to welcome to-day the delegates fioni the Indian Stale.': 

Gciitlemeu, let us consider for a moment the objetd of our meeting here 
to-day. "W'hat is silviculture " Silviculture, gontlenien, m the foundaliou of 
all forestry. Without silvicultime, which i.s the knowledge of the giowth of 
forest crops, tliei'e can be no forestiy. You may hate the mo:>t woinlerful 
American lumbering methods to reiuo\e the liees winch (lod gave you in pa.st 
ages, but vithoui the ability to grow trees and to grow ihoin genovalion after 
generation, all these wonderful piocesses end in deva.stainm a'' llicy have en<lcd 
in devastation over a large ijoition of the globe. So that we who arc concerned 
with the growth of trees have the direction of the practice in forest management 
and set the example to the general unis that vill come after us. 

I should like to say a few words about the jirogie.'^s of forestiy in India. 1 
have over thiity yeais’ service in this country, wliich 1 may say 1 have very 
much enjoyed, and during those thirty \oars tlic progre-ss made in scientific 
forestrj' in tins countiy has been remarkable. Those of you who belong to the 
rising generation of foie.st oflicers luay not be aware <»1 the sLrilcmg progress 
which has taken place m Indian forestry during the last half centur 5 ^ 
It is only within the last thirty years that leally scientific systems of fore.stry 
have been developed in this c’ounliy for evciy important s]iecies, not only in 
one province, not only vdth coiufers or teak , iroin the top oi‘ the Himalayas to 
Cape Comorin, first class S 5 *slems of foie.stry have been evolved in this country. 
Sometimes J hear it said that in order to learn forestry it is iiece.ssaiy to go 
to Geimany, France, America, or some other countiy. (Jcntlemcn, 1 Jia'vc seen 
the fore.stry of most of the woild and it is mv consideied opiiiiou that the 
lorestry which we have established in India is as good as you will find in any 
country. I'^or a moment 1 should hke to .say a few words to ray Indian 
colleagues ; gentlemen, the future of lorestry in India lies ni your hands. The 
Indian Foi’est Seivice ha.s laid the fouiidatinn of lorestry in India and has built 
up an organisation of winch it may well ho proud, and ii will he for the Indian 
members of tlie Indian Fore.st >Scivice and the mcrabeit, of the Class 1 
and Class 11 Services which will eventually take the place of the Indian Forest 
Service to cany on this good work. Thcie are no pohties m forestry. Wo as 
forcsteis are merely concerned with the iieipetuatioii (»f the foie.st’ and its 
improvement, and in your hands will he the future of what 1 consider the very 
magnificent edifice which has been erected in thus country during the last 100 
years. 

I next turn to the Forest Eesoareh Institute. What are the functions of 
this Institute ? I particularly welcome tin.*; largo gathering because in some 
provinces the work of the Foiost Research Tn,«titii1o i.e not appreciated as it 
might be. Many forest oflicers have ne-'mr visit ed the Institute and arc not 
fully acquainted with what we are emleavoiniug to accompli.'.h here. Our 
object here is to assist forestry in India in every aspect of its work We as 
Silviculturists are more particulaily concei-ned with .silviculture. The other 
branches of this Institute are concerned with other brauche.s of scientific work 
connected with forestiy, such as pathology', botanv, economics — I would like 
you to look at the beautiful panelling in front of you for a moment to sec what 
can be accomplished with Indian woods Aihen they' hove lieen jiroperly' treated — 
and all these branehos here are only too anxiou.s to assist forestry in 
cverv proA'ince and everv state in India to the be.st of their ability. We, 
gentlemen, are. your seiwants ; it. is for y-ou to sav what you want us to do, and 
unless you tell us what sort of investigations you want carried out and what 
your diflieultios are. we are unable to cany out the work which wo should do. 
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I would ask you, when alter spendni^ a week here iind sooin? the work of 
the h’oie^st lleseaidi liisliUilc, you ?jo baek to llie province'^ ol India, to tell 
}t)iii colluiiyiius whcil v,e aie trying tn do and how w'e may give asMbtance to 
Lueh and evei} ioie&l nllicei in India when h- eiieountei s ditrmiiltiO'i in the 
coulee of his wori:. L'u-ujieiati'm i*. ahsolutelj osi^oiitial to Hueeess. \Yc must, 
LJiimigJioul India, in all tiiunehes ot loreit wink, in ail hnoiches of leanung, 
eo-iipeiale lo oni' end, and th;.s md ji. ine henejii of liuliiin loiesliy. 


i\()W’ Kii a lew' ninmles 1 wmild like to rcMiw A.hiil ha= been accomplished 
'•nice llie Jnsl aKieiillmal eoiifeioiiee ul Aelnni iMs been taken on the 

lines ii'eomineiided in iill ilic U2 rcMnnlions aiiil veiy good progress can be 
leported The piocceJing.-^ of Ine la«l ral.’ieulliiial i onl'emice, which compnse 
a \ei} bulistniitial volume which 1 liojic* jill of you have read, was certainly a 
valu.ible jieldilion lo the lou'si hieiatuie of llie \.nvld. In giving effect to these 



* tJAW V./WU.W 4 IU4 4 1 U 1 UiL ^ Cl A .XI'WWirflkA 

and I'lNpeniinmal Manual for iSilvieulUiuil l{c‘'eaieli. and i-everal other papeis, 
and I am glad lo f-aj that e.i-Mpciation betwoon the •'eulral Silviculluribt and 
ihe piovineop lias I'li-n stdl IuiIIkm' nnpioved. hhelrl appaiatus luis boon 
lurlhi'i imiii'o\ ( il and its use exlcndoit. Kield j jutics liclonging to this Insutiito 
have joined in tUe work in liie I'niijau. I'lnted I'rovinees, (-’cntral Provinces, 
]\ladi!is, Jjiiiai and Dvissa, Peiigal and the Andamans, and you will all lomomher 
that la 1 u-av a \*‘iy eominehi'ir i*'c Ioit wab made tbiough the Hil forests 
in 01 del to coriclalt ibe work of <;/ legeiii'ieiioii amt maimgemeiit throughout 
the wliole ol India In tins loin u-pie-entafiies ol all t-t’! piovince,s parlxiok. 
Despite linanei.il lijlV’enliios the l'nii,i!ib ha*- ajtpoii'led a Silviculturist and Cooig 
IS .pibt starling a n'^’enndi bninch, it will be williin joui uieumi-y that in past’ 
conl'uiciicL"^ iliu (iiie,.(ion oi the seemid lotaliim ot teak in klalabai was dis- 
cussed it Jiad hei'ii leiuec-eiit'Ml m ofheial liti'ialuie that in the second rotation 
ol the puie teidc ]iliintiiln-n meat <Ieli lioiaiion had taken place and that 
there was considoii'idu illflieulty in I'M^tablWiing teak under sneh conditions. 

I am gliid to {iimounce lliK rn'iining tlml ilial problem no longer exists. 
By moans of inteiisitied sod v.iiiljiig .mci the e!oi-e btudy of the techniquo of 
planting, the plant .it iont- vow being laised in the reroiul rotation aro, so far 
a.s ean bo .(.seeitaiiiod, ae good as llmh jn edecespors 

What me tin- oul«tanding piobK-ims of the tnUire*? The luo.^t important 
of ,i]l .s, the mmuigemcni and iog« neratian of tiopicul rain foiesl. JIadias, 
Bengal, Burma, the Aiuhnuans .-ire woikmg mi 1]|i^ juohlem and valuable 
lesearch Ine boon <‘aniod out in the l'ed‘'raled j\Iaki\ St.iieSj ■w'itli w’hom wc 
blionld nmuit'iin cloie eo-njiei iilmn ’tiic Andamans Inis evolved :i sv.slem for 
the iintmal le-gnionitir.n ol fore>i imps v.-hu-li promibes to bo a gieat success 
but tbmy foicsts ,ne a-^ mv.eh deoiduo.is they me evcigicen. Tn Obittagong, 
Bengal has done \ My gtiod woil. m mgencralion of the I)i/il>‘}uroipfs bv nntch- 
ing gciminating sci-d juk] ,Ma(i];iu ... w»n’lnng on tlie legenei alien of j\Iesua 
ami IJnpca llns i.s a problem whieh v\ill lefjuire a great deal of work, but 
we must peisiweje until w’e tune atl.iiaed Mieces^ Saf regeneration remains 
a peioimial bonne of diniculty but 1 think the rmted Provmce^ are prepared 
progress lias hecn m.ub-, m-d in the eonise of some voars I hope 
of ™ OtlK'r matters are the sihicnlhirc 

Hon fliresr «i:iiiagemenl of miverl deciduous selcc- 

riicbp, genilemcn, are the oidblandine pioltlems and a's the time at our 
mSg" I" r»>- to y™ Ita^ 

ConfeSl'^ ■ ™ t'''™""' to tho Ponrlli Sarimltarol 
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appointjMEnt of officers and committees. 

The liuspofitor (ipncval of Pnmsls iinmiiiatcrl (lie folloMdiig panel of chair- 
men, all ol* whom «'xpnpl the lasl-inonlionod occupied ihe chair on different 
days : — 

]\£essrs. C E. L Gilburl, E O Sliplibearo, E. A Smylhies, S. H. Howard 
and IT. L "Wriglil. 

H. (J. (3iampion was appointed Sccretaiy with Mossih Allah Rak.*?!] 
and -M V Laiirie as A.ssi.slanl Secret arip.s. 

(Jommiltoe.'. were then appointed as follows : — 

Item 2 Ftlina Sysian — S. IT. IIoAvard (Chnirniiiii), F. C Oamaston and 
E. 0. klohbs 

Item .3. (iU>.<iPa}y of TtrJiniral 7’enn<. — C. 0. Treviir (Chaiman), 
\'j 0 Sheblicare, A. R. Villar, and S H Howard. 

Item (i (rr.). Amemhnt vis to Silrirultuiol Evpcuivcntal Manual . — 
II 0 Champion ((lhairuian), II C Watts, 0. K. Homfi-av, 
E C. iMobbs, E. A Oarlaiul, F C. O.sniasloii, Partap Singh, 
..M V LauiJe and C S Pnrkayastha (i c.. all Piovincial Silvicul- 
nirisls eycept RniTna), TTainani Singh IKasbmir), 7’. N Deoguii 
and S S. Negi. 

Item D notyvrrahov of etotgrenv fotrai — 31. V Laurie (Chaii'man), 
li Y. Itainicngar, R. Dhannknli Pillai, IT 0 Champion, 0. K. 
lloinfiav, and C S Purkavastha 

Item 11. .iivniflvimls io Ihc SlafisUrnl Codf. — IT 0 Champion (Ohair- 
maii), .M D Cliatnrvcdi, II. C. AValts. Harnam Singh, M A. 
Kakswai, and R S Negi 

Ttem J1 (cJ. UtatTstiral Bcsrarch i» 1rn‘f/iilfii ('rops. — IG. A. Smvtliies 
fChaiimaii), C T\. llomfray, M, V. Lannc and E. C, Mobbs. 

Tte?i 19. Jh'i iffwv nj CofIr Fatin'- Id and rlC A. Smythios. 

f'lTM *2.1. Record of Ftrc Pinlcehon rcf-idtf-, Cade Fanv 11 , — E A 
SrnythiG.'S 

RESOLimoNS. — ^E. 0. Shebboare, S. H. HoAvard and H. F. Mooney. 


LU-'ICl 



s 

VKOrEDURE 

T'he .‘’smii* jji ofodurc wa*. fnllowcd a** al the 1029 (’onfercTicc Each Item 
inuodiK'cd hy a dcJcaatc who {\vi1h iino oxcopfioiis) had hoGii asked hefore- 
hand (o imdcvtaKe ilic task of review ma the ])jipprs snhmitled , w'liere a com- 
niilloo ^^a‘' aiiiaiii.icil tins delefrate presided ovei its meetings and presented 
the report I’lieri’ was again no question of divisions necessitating allotment 
of volimi fanrers, rlvafl rcsnlntinns heinc revised nhen noeessaiy to ensure 
geiieial accept anee in ilicir tinnl fonn 

^leetings were held at 10 am, and 2 r.M, daily with an interval for lunch 
wliieli was '•eived in Ha* Ijihrai}'' 
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DATE OP NEXT OONPEBENOE. 

This quesiion ■wa.s discussed liel'ore the resolutions were passed, and the 
Inspector Goiieral ol Forests, presiding, directed that it should be recorded that 
il was the general loeling oi the conference that the Silvicultural Conference 
should be hold ar least every five years. 

In ihe course ol the debate, ^lessrs SuEBBiiAitji, IIowaud, Usmasxon and 
Afonnfa stressed the value of the past conferences to I'escareh in the provinces, 
both as resulting in an improvement in research methods and in a general 
stimulation cf intcresl in the work They generally I'avoured meetings at 
shorter inter\als if possible, iili. Champion loferrod to their value to the 
Central Silvicnllurisi in that they enable him to learn in a way impossible from 
circular ciiquineis, .iu.‘<t what the really important problems are and so to direct 
his work into the most useful cliamiels. The 1929 Coufoicnee had given him 
ftve years work and the present one had resulted in a similar fonnidable pro- 
gramme. 

The quebliou of the time of the year most convennuit for holding Ihe con- 
ference was again laised and it seemed generally agieod that certain ob.ioctions 
notwithstanding, October was the best month, and definitely preferable to SEarch 
(the date of the lti29 Conference) 

PUBLICATION OF PKOCEEDINOS* 

The Socrclaiy pioposed that a local committee be appointed to i‘dil the 
proceedings of the Coiifeionce for publication, but wab icquested to acceiDl this 
work and given full nntliority to deal with the papers and debates to bring llicm 
into suitable form for Ihe purjiose fThis has been done nndei’ dilficulties owing 
to a period of foreign service immediately after the Conferonco — G. C. 1 
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Inspections.] 

INSPECTIONS 

(1) Thk ]OM’hitTMi:NTvrj PLvxaATioKs \T 'iiiE Eebbatich Institute. 

7 imaday, Odaber 30th, 2 in 3-30 p m 

The (lelei'iUcs luolorod 1o ftnl Compai Imeiil I of the plantations, inspecting 
the fiisl five items lilted heloi\ Thej- then motored to Teak Compartment fi 
and saw lemauider ot the items The Cenlial Si]\'ienlturist explained the points 
of iiitciest lo] each item. 

1. Keplicated thinning experiment in (hit pine lOSo tamgya line sow- 

inoa, coraparimr C-grade oulinniy thinning. D-giade, and Free 
thriining, each with six icplications in plots of one-eighth of an 
acre each. 

2. Iteidicated exiioiiment on tlie eifect ot the mol competition of a sal 

(joppice midenvood on the giowth of a sal ovenvood from 1924 
iiiuHt/na hue sowings There veie 4 replications on rectangulai 
])iols 24 h> 48 ft. 

.S Cover ciops with sal tnuvgm — huhgojpnt tnirtnna, 1. cndecaphylln, 
1 Imsuia, I galegwtdrs, Lcucaeiin glanca, Tephrosia Candida, and 
T. pin put ea. 

4 Root stems of sal and Tcjdnosia Candida, the latter grown as a cover 

ciop hetween the so/ lines 

5 T)iffereni seed oiigins for sal, Haldwani, Grorakhpur (huge seeded and 

small seeded), IToslnaipiii, Lan&doMiie, Riwalik, Bihar, Central 
PioMiice.s and local. PYost damage was veiT apparent throngh- 
ont 

() Root s\si<Mii‘ 'd‘ Impel ala aunidwacca and leak 

7 Rooi sr stems of Satchatum sponlniicinii and leak 

8 Gmehua plantations shoiMiig damage bv insects, frost and fungus 

(species as yet iniKleiitified). 

9 Phost damage to teak of all agc.s (eailiest 3924), the cover crop of 

Tcplho'-ta having been itself exleimiiiated 

30 Ihilherma lahlolia ijlaiilatioihs flora 3925 — 3928 attaeked liy unidentified 
Ascomveete fungus. 

il Boil pit in 192(5 Gvichiia plantation showing absence of differentiation 
of hoiizons, due to past cultivation, with some trace of hardening 
lit the level lenehed by the ploughing (Tin* latter has been shoini 
often ‘0 iissult in a bend in the loots of seedlings .searching an easv 
wav thiougli — 77. G C ) "Deinon.sl ration by Di Puri. 


(2) 'J’uE Sii.v[cv],irii\ij ExpraiunsNTMj GrAnonx at Tnn RnsnAitCH Tnbtitutb 

Thursdaii, Koicmhn Isi, 2 to 3-]{i pm. 

7 he deli'gaie-i valked dorvii the central loud of the Expeiimental garden, 
Ihe Cential Bilvn nit mist explaining the chief features of a selection of the 
experimcMit', in jnoaic'-.s The following expeiiment.s weie .seen and dis- 
eus.sed — 

^ .hfiucaiui f 11 nil III aha nil plantation (39.32) 

('(l'■lla 1 n^a lont nodules ilr Blake's experiment to 
demonstrate the necossiti' of infection of the roots by 
the appiopnate ovgani.sm for .satisfaclorj' develop- 
ment . 

0 35. Nn I series 

Effect of raising the level of beds (Acacia catechu) 
Effect of different types of shade (Adina). 
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G. 2. ]fl32 of tuak stumps before plaiiling. 

IML* JCfrecl oil growl h of llio numlicr of plants per pateJi foi 
teak. 

1{)'V2 Rtnmp jilaiiliu}* of AUunirs fonln, survival 4-2 pei 

cent, 

11)32 Comparison of sou ini's, entire liansplnnts and slumps 
of Bombas in favoiu of stumps. 
in32-.33 Entire w infer pLinling of Ki/tlia on succosshe dates. 
JTovomber to Ifareii, showing good Bur\nval and equal 
height thiougliout 

lh.S2 Line soAvings of Ti‘i mnidha chtibiila 

(*. .3 1 Weekly wiiitei enliie planting of Bomhar. shouiiig 

good «!uvvival Ihroughoul. 

jM.'i'l Stum]i planted Ottacnna, 7(1 pei cent survival. 

11)3.3 Storage of teak sluTn]i.s before plant.ing. 

]')2t) (Ivjtliun shewing pi ogress of fung:iis disease. 

1331 EiTeci of in.|urv to teak stuiniis, survival 100 per cent 
throughout 

1031 Foiest .nid iiuiserv giowu slumps of Dalbnrjin si’tson, 

survival .Id and 00 pei eenl respectively 

0. 14 Arlitieial legeueration under shade . — 

1030 .linn/ei.s.ves laftfolia winter Tilauting, survival 70 per 

eoiit 

lO.'in EarlA planting of leak slumps 

1032 Phiifbii Intirnilata rains stuiuiis. .suiwival 98 per cent 

0 1.3 1031 Shoil term leak seed oiigin e\qieiiment 

1031 T?ool M'clions ol I)olbi>Kfio ^ist-oo. 100 ])er eenl 

survival 

10-;4 Wiiilei stninp planting of Sh’iroftpci’miim, Crlftt. 
'trtiauda and (Vdie/o fomta, all snceessfnl. 

1031 Wiiitei iihiiiting of irmnni»d>f survival T.t per 
coni 

C 4. 10.34 AVintei and eailv planling ol leak slumps 

1027 .Sluniiniig oxperinionfs. 

ElTi'cl of dclaved plaiping in Kudin caUirhta (verv slight 1. 
Etfeel of dianietei of stunqi for Cinria fihaffolui tniarked), 
and Tlisrhofiu (nil). 

C. ij Sliort lerm e,\]>enmenl for (5 leak seed origins (19,33) 

a 1 ranged •VBCHEFFK!) ... 

G, 12. 7;a(' races of Srhlrndirru and Butrn 

C 11. Bamhno plantalions for "Indy of ennsos of conge.slion in 

clumps 

C. 5, fi, 7. Teak seed origin plol.s, 1933 and 1934 

G 0 Eradicniion of JwiK'ratu liy digging and sowing un with 

mixed legnminons eover eiop, and the marked etTeet on 
llip growth of slagnniing Adiuo 

C 8. 0 Plots of difl’erent seed oiigin of 'rn inimdia fnmcnioaa and 
Acar.ia rnleahu 

I 


(3) Fonns'is \xn Taitn'o-aa Pi.vxrvriox.s n Diiiha Pw oiAtsuix 

Wrd'iif^duu. Orfobri tnili, l-W 'm». In 1! p,n?. 

The Gonference left Ecaa Fores( in Iaa-o buses al 1-.30 e.Ai. and droA-e out 1-1 
miles In T.:n■hi^valn. The first slop Avas to see fAA'o soil pits, one in a bamboo 
pi.sntni'on and one under rnl forest, in whieli the features exhibited by the .soil 
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piofiles were csplainecl 1 > 3 ' Dr. Puri Tlie jjrofuse natural regeneration of tonk 
from a group ot planted trees was seen and Mr. Smythies (Conservator of the 
Circle including IJehra Dun division) explained the main features of the work 
ing plan and its relation to the geiieial forest situation in the United Provinces 
The Divisional Poiesl Oflicer, !Mr. J J3. C Turnei, explained his system ol 
compartment signboards and the visitors woie also interested m the road sign‘! 
The proposed halts v ere indicated liv special iiotice.s and the objects of siMcnJ 
tural interest at each are described in the appended note. It was "howevei 
unfort iinatelv necessaiy to pass by halts 1 and 6 as the buses could not travel 
as fast as tlio cars tor ■which the programme had been designed ; the e.ssenlial 
points were howevei- seen fiom the road * The round finished about 5 o’clocl^ 
at Lachiwala Forest Post House wheie Mi and Mis Turnei entertained the 
party to lea, many other visitors liom Dehia Dim being also present. 

Note Im J. E G. Tutnt‘t, Diri^umaJ Foicsf Ofjicer. 

Tauiigya opera {ions in the Mi'-eellaiieous Working Circle Ijachiwala block. 

Halt No 1 compartment 2-XXX In this connexion, paragraph 100 
(50 minutes), of the Working Plan reads as follows ; — 

“ No salnsiac'ory system has yet been npiiliod in this division of regenerat- 
ing mi.scijlhnioous forest ” And it goes on to say that these “ forests 
of the eastern Dun appear to offei ideal conditions for artificial 
work 

Since legulai ]ilantalions in this tjpo of foiest cost approximately Ks 40 
per acre, and monev nowadays is not easy to obtain, it is hoped to solve the 
diffienlly by legeueiating these forests through iauudi/a and endeavoiiiing to 
raise move S aluahle forests at minininni expuiidituio, and this is the object aimed 
at The Workina Plan does not mention iawipya which lias since been intio- 
diiced by the teriitonal staff 

The ci'O]) uhich has been felled con.sisterl mainlv of Jeokat (inferior species) 
until a little h'hotea lohvftta, Tcnnmaha iommtosa, Crdrcla toona, Dalhoqu) 
sisstoo, Acacia catechu, and Boiuhaa malabaiiruui , oiilv Ichau trees were left 
st.anrhna ni accoidanco uith orders, but now it is thoughl that it would be bettei 
to ent these also and the matter has been lepicsenled to the Conservator The 
felling was cariied out during the •winter and early snrnnr. a tauiiqiin village 
Avas establislierl in April, and a Ichauf ciop somi as soon as the land war- 
ploughed - Sowings of Shnioa rnhvsfn, Trimiuaha tnmrvtosa, Aracia rafrehu 
and DaJhriqia ^if'Soo will be done in .Tune 19315 


Histoiif of thif! Compattmeni. 


Teai 

190.3- 23 

192.3- 24 

1924-25 
1 933-34 

19.34-.35 


Operations, if ami. carnrd out. 

No fellings 

Sal Working Ciicle. 

P B. Tnterniediate, thinnings 
Suhsidiarv ptillural operations 

Felling'S followed by faunqifo ovei 
30 acres 

Aiiotlier 30 acre.s under fellings to 
be folloAved bv taunava. 


Larhnrdio Block Compat tinenf No. 1 — This area having been under a ten 
TLilt No 2 A’illagp lease from .Tulv 1, 1921. to June 30. 1931, 

fTj minutes). losnmed In' the Forest Department, and tainiqi/n 

operations were comineiieed in 1933 Soivings of forpsf 
siioeies ufvc c.airied out over an aiea of <10 acres in June. 1933 ; the plants 
whieh are in line-' 1.5 feet apart, are thus no-w 10 months' old The species put 
doAATi are Shorca iulmsfa. Tnwivalw tomciBo^n. Ounrdiua dnJhrrqioidrc. -icorla 
enterin' nalhrmw swsofl. Triniuintw helcrirn, etc 

In 1934 experimental sowings of mnlherrv rilfor».s alha) were done and root 

^ •‘'*1^"^ />bso hpfn flip,) . ijofii spprl and enttings were obtained 

Jrom IliP Punnab plantations. 
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Tiiiis piiiliciilaj eompfii luionl. luis not bfeii allotted to any Working Circle 
in the \\'uijcjug idan. 'i'lie object ir to le-stocii it with the most valuable specicb 
whicJi we <!jin buecessi'ully raise 

In ilns iaungya village we have established a Co-operalive Society under 
the Disiiiei Co-operative baiilt This is lirsl forest Co-operative Society to be 
iornied iii tlie United i'lovincos. 

lIi.slo)y o1 Iho Compaitvicvi. 

Opctiificjiin, ij any, earned out. 

. . . No fellings, 

. . Kemuined iiiidei cultivation as u 

forest village leased free of rent 
in return for laliour. 

. . . ijlsialdislunent of taungya. 69 acreb 

of land distribnled, out of which 
46 acres were sown up Awth sal, 
sam, khan, sissoo, etc, 

2ii acres more brought undei 
taungya. 

Professional Graziers’ Working Uncle, liinibaha bind,, Cnmimif 4 {Pt.). 

Taungya operations have been undertaken in this Working 
IJnli No. 3 thrcle Avitli the object of producing a huge tpnuitity of leai 
_ (20 niiimtcs). , Hid grass fodd(*r 1 01 the ever increasing needs of the dairy 
industry , at the same lime to gion a picporiioii (abwut onc-lhird) of valuable 
commercial species like Acaria catechu, and Palbcrgia su^tseo An interesting 
feature of this iiiea, which ivas praelicalh t iceless before, is that the specie.s 
foi lopping ha\c boon soivn mixed in the linos ivliich are lo feet apart S(n\- 
iiigs of foru.sL species weic done in dune, ItKlh, so that Ihe excellent growth now 
to be seen is but 16 moiitlis’ old The lopping species arc : — Athizsia procera, 
Ougenm dalhetyioides, liauhima bpp., /loMihaa mnlabancnni, Moiinya pteiyyo- 
spcrnia, Stereospermum suamdens and Teinnuaha bdenra 

The area is |■12 acres and lieing low lying is subject to frost damage, us alsi, 
to damage by deer Tins being so, il is jiot proposed lo carry out thiiiniiig.s till 
about the ihml yeui. Some mulberry rooi and shoot cutlings weie obtained 
from iho l-’niijali plant atioiis and put <lo\ni by ivay of experiment . 

Hisimy of the UompaUmeni. 

‘ Year. 

1903-23 , . , . . Shisham seleelion working circle 

fellings 

1927-28 . . . . . Grazing working circle fellings, v.g., 

felling of sissoo, tun, Jnman and 
other saleable trees. 

1932-33 . . . . . . 32 acres distributed for taungya 

cultivation and forest speeie-> 
sown in .Mine 1933. 

Pal Gonvcision Woikvng Cnclc, Eastern Felling Senes, Po iodic Block 1, 
Jhdbrawala block, Suh-compl, «« --'I'Jiii, area of 68 acres 
vas marked for icgeneratioii fellings in 1933-34 and avjII 
be felled during 1934-36. The reeoul of markings foi- 
one plot is attaelu'cl and shows the elassificalioii of trees for purpose.'! of sale 
I’lic cost of such marldiigs is a])proxiinaleh live atin.is pei acre The heights 
of ten per cent of the Irce.s over 16" diameter marked for felling are acfually 
measured hj the Marking OlTicej- to keep liis eye in. tlie lieighls of the real 
being judged l>y eye. All marked trees over 12 inches diameter are lopped (to 
minimize damage in felling) as soon as the markings have been approved ; the 
average cost of lopping is one anna nine pies per tree. The outturn is calculated 
according to a volume table and then Ihe cslimnled price is fixed by the Diin- 
sional Officer. 

The eBtimalcd outturn of sawn sal timber is 8,188 c. ft. and the price 
obtained at the nimual auctions held last month (September) was Rs. 12,610, 


lean 

1903-21 . . 
1921-31 . . 


1932-33 . . 


1933-34 
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» c., Ke. 3 -{<- 7 .,') pc'i c. ±1 The estimaled omiiini per acre is 120 , 4 - c. ft. and tin* 
pjice ohlaiiiPcl pel acre is Es. ISri-T-O. 

Jn this IVoil.ing Ciiole the cbjects ol manageineiil au* . — 

( 1 ) (Jiadnally to ronveil the sal foiests allotted to the 'Working CiicJe to 
uniformity. 

l 2 ) '^I'o equalise the <liRtvi 1 iutioii oi the age classes, le, to obtain the 
iioimal forest 

( 3 ) Consiblenl with Ihe above obieets to obtain the greatest possible 
snstainecl jueld wit bout ovei felling 


A copy oJ 

the kiarkuig E-ules is 

nlinchcrl 


Unloty of 

iht‘ Coniii(tttm'‘ni 

Year. 

1917-18 

m a • 

Jmprovemonl fellingb 

1923-24 

. • . 

HeaA7' P B Intermediate fellings 

1924-25 

m * • 

Depart mental cultinal operations 

1931-32 

. 

Climber cutting 

1933-34 

a 

Marked as .i P B 1 (regeneration 


area) foi foiling in 1934-35 


MnrLmo foi Pnintln Hhut 1 nj thr Sul f 'i»ii ( rviroi ll'ni/.iii«/ Cnrlr 


The ol).ieet oL telluigs ui P l> T js to ipinove as lunch tif iiip oxerwood as possible 
m the inl»>i(‘sl,s of ihc ad'niief* srinwth alioa<l\ pn*spnt on th<* gioiind .ind to do as little 
damage as po'.Mbh* to tins adv,nK< iriowth 

Tlie tolhoMii}! niaikmc mips aip tlipndoie inadp — 

(a) All o\en^<)od standing o\Pi !ri«m]is nl sa/ ads.inep giowtli of anv size up to 
12" dinnptei will Iw iti.nlred 


(i) Ti'ips svJiioh in henn' lellcd iiie likely to duiiiiigc r/ood fldv.anuc growth fit ior 
jcti'iition .lie to be lopped ludon the lellina ]^ uiiiied ont tiiul sueli tipi's 
will be mdicated by tlie Icttci L 

tc) As legardh poles below 12" di.iiiictpi tin following insli uetioiis .slioiild lio very 
i.iielully followed — 

(i) Wheie such polos «irn in gioiips e\eii i>\n a >unall •iiea. tliei .s:liould be 
defniilely retained |o ,noid an nniieeessan siiciifiee 

{u) 'Wlipi',* surh poles ,iio soblaiv and aie inleilVimg with the geiieiiil nnifonnitj 
of the standing ciop thej should 1« mniked foi felling 

(d) hi giyiips ol l.irgei hut not indtuie tiees with insnliicient sa/ advanee growili 
beiienth lliem ii light and e.iutions rlniining will lie done anlit \rhvre neers^aru 

In such gioups the hohai middle sloies iiiiis'l alw.iys he refained to keeji down 
gi.Tss and minimii'e fire iisk 

(cl iiere gmups ol nniluie and osu inatnn' tiees an* foniid mth iiisuflicient '•al 
■id\aiu«’ growth under them, siieh tries will noiiriiilh he reniOA’crl if they iue 
rteteiioiiiting , but enie should he taken not to eicate blanks of more than 
One acre (ahoul live hialfi'i) A UnUn! middle stores ss’liere pie-sent, slinnld 
hlwass he kept in such eavs 

Noti'— -J liP pii^eiice of ,i Joint nnrldle sioies mil enable tlie iiiniKiiig uiHcei to iimik a 

liiigei numhei of miob (leteiiomting iniilmp iijid nvermaturo ticcs without fear ot 
nealing i blnnh 


(f) 

(ff) 


S-nnll patxjhes oi /,oAa/ me to he fellp, 
tiip snlcflble and me sihoeiiltm.'ins fjt 


I os 1*1 lightls and .inv laige trees sshieh 
toi leniosMl ,11 e to be maiked 


Forest-! on broken giound on Hms 
and on low-lving ground liable 


sides of Uioldt, on the edges of grassy iappatt 
to frost are to be marked with caution 



CrREEN AND DRY TREES TO BE SOLD BY LUMP Smi. 

Range —Laciiwala. 'W'oikinij Circle — Sal Conversion, P. B — I, Block — Jhabrawala, Compartment — 8A, Plot I, Area— 34 acres. 
Nearest Raihvay Slalion — ^Kansrao. 
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Period of work and export — Prom October 1, 1934, to March 31, 1935. 
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Sal Con 1 c) !nnn WorJ, \np Circle, Easiei n Felhntj Series, P B T , Balmdawala 
block, Siih-compt. 13c — T]io aiea i'i 67 acies and was felled 
in lf).‘i2-33 The aelnal nnitnrn in sawn so? timher was 
, minn e j 21,80.j e fi , or ft, ppi acre Tlie price oblained waf. 
Its. ]8,r)2.'i or lie 27G-8-0 pei acre The puce ohlahierl per c ft for sawn timher 
was He. 0-13-7. 


Tn addition to the sawn timher noted ahovo, the purchasers extracted 10,158 
c ft (stacked) of fire\vood The -woiking plan, in paiagrapli 162, prescribes 
one Year foi lecuperation, and cnltuial npeiations ivill he cariicd out diirinij 
1931-3.3 Hurnig tliis woik mathematioa] uuiformily is not aimed at but rather 
uniformitv by groups, so that any stem that can lit into the fntnie crop should 
be 3 eianied Infonor species will be lopped or cut back where they are suppress- 
ing .«;«? bill will be iclainod wdiere there is no aal ’Damaged f>al stems will be 
cut back iMateiial resulting from such cultural opciatious will be sold m order 
that the aiea nun be loft fieo of slash 


Ilistoiy of the Compaihnenf. 


Tear. 

1909-10 


1923-26 


1926-27 


1931- 32 

1932- 33 

1933- 34 

1934- 35 


Improvement fellings under Mil- 
ward’s Plan. 

Heavy 1^ B. Tiiteimcdiate felhngs 
under Bhola’s Plan. 

Departmental cultural opcintions 
consisting of cutting back of 
badly grown ami suppressed su? 
advance grovth and probably 
cutting oT a good deal of Icolal 
m the middle storey. 

Climber cutting. 

P. B. I. (Regeneration) Fellings. 

Recu]»eiaticn peiiod 

(Cultural o])eratiou& will he carried 
out). 


Sal Co3/dC?.sJ03? Woiluig Circle, Eastcui Felling Seitcn, Peuodio Blod J, 
llalt ITo 6 Pkon^owala block, Suh-rompf 9h — This sub-compaitraenl 
( Ji) niinutca). lolled m 1931-32 and loft for recuiieration 

duiiiiy 19J2-33 C’nltiual opci'alion> have been carried out 
m 1933-34 The total actual oiittuiii jii .sawni t-ul liiuhei wns 68.381 c ft. or 
414 c. 1‘t ])iTacie The puce obtained was Rs -14,37.‘3 01 Rs 269 per acre. 

The piico obt.iiiied pei c ft. for sawn limber wa.s Re. 0-1 0-C 


In addition to the sawn timbei noted above tlip puich.i«er.s cxtiactod 13,669 
c. ft (.Slacked) of fiiewood and 12,239 e ft of round .sa/ limber 


111 tbe ciillinal ojieralioiis caie i.s taken to cut ( 3 iii, oi I 013 nihscelhuiooiift 
species Omj whcie there is iiitci'leTenc* witJi Aa? Sal sa plums damaged 
clm-ing loUnig.s and ^ ciy nusslmpcn saplings w(*ve cut hack The pi odneo resnll- 
ing tioni these cnltuial opoialinii!- was sold fni Rs ()(j. 


«« 1 ^ t^’di-cinnpiTtincnt tlii; ^laiknm Oflicei' was uve3'eiiiitiou6 wbieh wa.s 
^ expected as lliib aica wjis the iiist to be nuiiked under the noAV 

ex"e.ssive eautmu le-iuhud jw is nov' clear, in the im 
lhSrrJoc.s n? SJvjniltniallv it will be better to take 

doms 1mm l.y '"TT T'' 


u 
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Year. 

ai)or>oo 

ii)22-:’] 


3930- 31 

3931- 32 
1932-33 
3933-34 


History o/ the. Compmi ineiil. 


[Inspections 


Impiovemenl I'^clling.s under lilil- 
Kard’s Plan. 

Waf. pul cliiwn n.s one o! the P. B 
Iiitennediale ai'cas in Bhola’h 
I)laii ])ut no fellings "were done 

Climber cutting 

P. B r. (llogeneration) fellings. 

Sla.'.h .sold and exported. 

.Subsidiary eultural operations ear- 
ned out on daily labour under 
])roper supervision and lollowerl 
by .‘'Ulc of produce of tliese opera 
lions. 


Summary oi the. llistoiy of the Manancmenl of iJrhia Dun Division, fot over al 
ccniitn/ and a shot I lesumc of the ciinu.nt iro//i-?n^ Plan. 

1. Fbom 1514, the date of British occupation, to 1871, irregular un- 

oimli oiled iellmgh oeturred In the latter ^ear orgaiuzaiiou com 
inonced and lelJings wcio checked Uradually matters inipiovod 
and the tellnig oi sal cuitailed and e\enlually the first "Working 
J-'lau "was introduced in 3883. 

2. Feknandez's wohking rnAN, 1883-1903. — This pre.scnbed the belectiou 

system ior eeiiain sal forests and Jmprovemeiit Pellmgs for the 
remainder. {Subsequently, the whole of the io? forests weie brouglit 
under Improvement Pell mgs. 

3. MriiWAim’s \\'' 0 KiaiTG Plan, 1903 to 1922-23. — improvement Pellings 

were pi escribed foi all the sal loiests, except those in Thauo and 
Barkot ranges where the Selection System \vas preferred. In 
3930 Troup’s Woi-king Plan I'oi the Thano .>.a/ ioiests laid down 
cxperuuental regeneration fellings winch ha\ e lieen very successful. 
Some sal forests near Dehra Jinn were woikod under coppice with 
standards. 

4. Biiola's WnnKHfG Pij.vx, 3923-24 to 1930-33,-- The treatment prc.scribed 

for the sal forests was coiivei.>sion to uniform high forest with 
regeneration by compartmenls uiidei a sheltcrwood The jniscella- 
iicouR 1‘orefit.s Avorc ti'eatod undei coiipice with standards. There 
was Bamboo Working Circle and also a Grazing Worlnng Circle. 

5 F. W CiiAMPiox’s WonitiKn Puak, 1.931-32 to 1941-42. 

(fl) Sal Coni'cision IVorlinff Cirdr — This Working Circle covers approxi- 
mately 42 pel cent, of the total area ol the division and includes the hotter more 
or loss pure* .«.«/ fore.sts suitable for conveisioii to uniform forest by periodic 
I blocks, the >iol(l liemg ha.spd on i educed areas The conversion period is 90 
years and it is hoped to attain noimality dining this time. Dehra Dun division 
IS fortunate iii liavnig (iO ])ci eeiil. oi more of the ground already covered Avitli 
established advance groAvtli. In carrying out fellings in P B. 1, we remove trees 
ahoAo* 32" diameter lint reseive pronii.siug group.s of poles even where the stems 
exceed 12" , P. B T1 has been allot'ed and here no fellings arc carried out ni 
order to guard against a fall iu vield in what aviII be P. B. T, al the next revision 
The inleiTnediato Pea iodic Blocks are not allotted, only light -pidieious tlunnings 
are carrieil out by area In the final ]K*rinrli(! Block the ovorwood is being 
removed in those arca.s wheic the regtiieralioii fellings of the last plan rc.snUeci 
in the estal)li.''hmeiil of manv fine young ciojis .Subsidiary cultuinl operations 
arc carried out in Periodic Block T after the main fellings. Thinnings will, in 
.accoulance Avith a recent ileeisiou, be eondneted in the voung .sapling crops in 
the final Peiiodic Block. 

(h) Si'lfolion end Jminmu'ment Woihnq Ciielr — Thi.s Avorkiiig circle 
occupies Jl per cent of the total area of the dh'ision, and coraprises the pooicr 
sal forests whicli arc considered ns unsuitable for conversion to uniform forest. 
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• Tt in«('d on fiseil <liauiL-lci inmlh nniJ iiii \uiportaul feategujud is thal 

fclelcjcuon i& nahLu oil 1 ..... 


oiih dO pel 

■ “ i "T . 


■Pill oi‘ the oxploitalilc tieei: am maiked ioi iolliiigs. The follini 


cycle is Id yeuis 


'J'Jiose coiHiiarlnieiils lu ivjucli aal icgeiieiatioii jailed uiidei 
arumioi.; Plan liavn now lioon inctadn.1 in Tins ■\Vorlaiig Ouole bni no Mhngn 
wUl^ie aono in llieni iluiing iho muu-niiy ol Iho iiioKoiil pliin ; those arons 
ilw-iielullv le-exammed at the next i evasion and allolnienl made accordingly 
In tins AYoiluiig Glide a faustained imnual yield is ai lived at on the basis ot 

1 educed aieas. 

(o) iiJiscellaiieoiis Woihnid Chcic.—Fiyc pel cent of the total area of the 
divi'-ioii has been aliotled to Ihia 'Working Circle which comprises the betlei 
fpiaiuy low-iying miscellaneous forests K o f elhng.s ai c prescribed. The obGccts 
ut management are : — 

To give the picsent gi owing stock a rest. 

(I/) To introduce a saiisfactoiy method oJ‘ regenerating a nuscellaueoiis 
forest. 


Obiect {b) has been achieved bj a successful Jepaitmenial plantation the cos: 
ol \\hich was about Ks. 4.0 per acie. To avoid sudi expenditure taiingya bn. 
now been introduced. 

(d) Khan WoiUng Ciiolc — This Working Cndo overlaps other AVorlung 
Circles. All khan tiees dow'ii to 8" diameter have meeu enumerated. The 
minimum exploitable diameter lia.s lieen iixed at 32" The estimated annual yield 
IS 2,000 tices over 12" diameter. 

(c) Viotesiional Giazicii,' U'uiknig Plan — Tw'clvc per cent, of the total 
divisional aica is covered by this woilang eiicle m which the object of mauagu- 
meui IS to provide facdities loi the Umiy Industry after meeting the demands 
ol local cattle owneis Lopping is allowed on a throe year lotation and lulcs 
have been liamed. Taitngga, though not prescribed, has now* been lulioduced 
■with the object of providing the maximum umoimt of leaf and gi'ass fodder pet 


acic. 

• 4**««** 


(4) JToiffiSTS .\KD Tvdx&ya Pluttatioks. 

IK 

SAnABVKl’UB DIVISION . 

Suudag, Novembo -jth lO-JOa.m io 2-30 p.vi 
The Conference left New' Forest liy special bus ut 30-30 a.:u. and diiving 
past !Mobaiid fiauge tiuaiter, stopped to see the satisfactory results obtauied by 
planimg teak stumps under a model aloly full oveiwvood oi sal and imscellaueoiis 
species m an area w'heie sal cannot be legeneiated The teak was llioronglily 
established and the valueless overw’ood can uow be removed. 

Conimumg down the main road to the foiest boimdaiy, the paity diove 
eashvaids along a lores! load some tlnee miles to the Baniaw'ala 
The areas jilauted in 1933, 1934, 1932 and 3931 Aveie inspected in turn, and made 
a voiy lavouiahlo rmpiession on the visitors. Questions of density of sowing, 
selection of species, duration of uiiltivntion and tliinuing out the hues of plants 
Avere discussed. The paity then lunched in the plantations, Sir. Ghatuivedi 
kindly supjilying refieshments, and letunied to Delna Dun 

Note by M. D. Chahnreth, Duistonal Fojcsl Oljicct 
The Saliaianpur Foiesl division compii.ses the southeni and as such the 
wanner slope of the Siwalili lange, extending from the Jumna in the norlli- 
w'esl to the Ganges m the south-east, a distance of about nO nnlog The total 
aiea_ of the division is about 300 sq miles The forest vegetation largolj’ 
consists ot a hei orogeneous mixtuio of species uf .sub-tropical and irojiical 
origin. As a general rule, the Shvalik sandiock and upper conglomerates met 
A\-itli in these parts support poor lyjies of foie.sl noj iinliki* those ot Central India, 
and companng imfavouralily with Ihime -wdiicb the Xalian sandstone oJ’ eailier 
origin supports in Knmaon The tlora chanyes Anlh altitude and the nioislure 
content of the soil Owing to the inliexcnt diy nature of these southern slopes, 
tree growth is stunted mid stocking geneiallv ]ioorei than Avhat obtains along 
the noTtlicrn slopes Tn the plains aieas, natural regeneration is generally 
absent owing largelv to lack of inoistnie and high glazing incidence The last 
decade or Iavo h^e been characteiizcd by excessive droughts and high terapera- 
turcB resulting in the continuous diving" up of tioes growth along the foot of 
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the Snvaliks and in the plains. In 3929, the situation became so grave that all 
gieen J'cilbigs were suspended in ilie dr}' Kone. 

'J'iiuit<jyas. — Nalural legeneration is sliikiiigh scarce. Ailificinl rcgeneia- 
tion in plantations, apart from involving iirohibitive costs (Rs. 50 to 60 per acre), 
was not atlended w’llh any lueasure ol sn.'cess dJid bad iilliniately to be gn'cij 
up. In 1930 Mr. Bhola conceived the plan of legonerating these moribund areas 
by means of tmmrji/a'j, and to attract cullnniors be iiaturallj selected livsl tJie 
jilains areas adjoining the cultivation. The mam obstacle, how'ever, wa.s lack 
of diinlaug water jiarticularly dining buniinei, and although vaiious means Jiave 
been devi.sed to o^ercomo this difliculty, a satis1actoi\ solution of this pro- 
blem is not yet in sight,. 'Wlien funds permit a w'oll may be tried, but chances 
of roaolnug water levcd at moderate cost appeal to be latlici remote Opposi- 
tion fiom local zamindars, the CMsting low' pi-ieei, ot agncultuval prodiiec, icsent- 
meul of siirioimding population to any limitation of then grazing facilitie.s, 
droughts, and the stonv nature of the sOil are .some of the adveise factoia Avhich 
had to lie overcome. In the heghminc:, facilities of every description wore pro- 
I'jded for the cultivators. An important conce.ssioii woithv of mention was that 
all trees standing on the area w'ore given free to the tenants. Ijater on, poles of 
valuable .species w'cre withheld, and .since last year the trees w'ori* sold before 
liainiing ovei the laud to the cultivators A lental of auiifis ]■»•]■ acie is also 
1 ealized. 

Ohji'itu tif ManuflviiK liisl, the chief aim wms to get the iaunqijan 

going Later on wdioii the lainuji/as began to get e.stalihslied. the object of 
management began to be cleailv laid tWn In most of the plains iiimwuns 
the obiecl at iire.sent is to provide giaziug, leaf-i odder, wt>od for agricultural 
implements, and a certain amount oi timlier In a f^nl fauiuiya, the ob.iect is to 
grow' limber lioe.s, aal if possible. 

Pififfrayi of /oimoi/a.s — The following areas have alioady been brought 
under iamigya : — 

Forest ciop sown in 




1931. 

1932. 

1933. 

1931 

Tot.al. 

Range. 



(AiCci, in ancs.) 


1. Molinnd 

« * • 

■10 

81 

79 

152 

.358 

2, Dliolklumrl 

• 4 4 4 

« • • • 


102 

182 

284 

3. Hardwai' 
i Barknla 

1 • ■ » t 

. . 75 

105 

130 

3GU(98) 

18 

670 

18 


Total 

J2I 

18C 

311 

718(98) 

1,330 


The ti»lal area sown in 39.34- amounted to 836 acres mcliidiiig resowing of 
proA'ioiis failures (98) acres 

Cosia . — Tile costs inciiiTod are cluetly coiineeted with .seed collection and 
arrangements of w’ali'V .siip)ily. In the Palliri aiea.s w'here w'alei is easily avail- 
alilo the co.sts are voiy iniich Ic.ss. An idea of co.sls may he had by the followniig 
statement for the Baniawala iaiinqyas 



Plots 

Total cost 
to 

rlntp. 

.'Irca. 

Cost 

per 

.acre 



Rs. 

Acres. 

Ra. 

1931 

t m ■■ •• •• 

188 

46 

■1 

1932 

, ■ • > • • 

232J 

81 

2| 

1933 

• ■ •• 

180 

79 

2} 

1934 

• » 44 •• *• 

208J 

106 

2 


Total 

815} 

212 

33 


To tins should he added Rs, 10 ])ei acre for the value of the trees gbeii free 
to the eiiltivatoi.s Thus hi the Tnmt, the cost of raising /uimr/i/ci plantnlions at 
haiiiawala has been on an average Rs. 33’7 per acie, TJii.s vear ti-eos have been 
sold before handing over the land to cultivator.s ar,d coat per acre is not likely to 
exceed Rs. 4 per aero. 
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Species used — The plnuiiiig _ lecbiiiquu consists of suwmg forest species 
alone inios -<> lo 27) feet apaii" Tlie species tiieil so iai me Acaoia catechu, 
Shoica lobusia, Tcnmmtui inmentosaj Alhiitia Icbhel,, Uclbeiijin sissoo, 
Dendi ocalamus sincivs, Kijdia cali/cmn, Baulniua nudabanca, Anoycissus 
loiifoha, hiLi L'cspei Ilium .'•lunumh linmhai mnlabnucinn, Tcimuwha belciua, 
and Moi u'y alba. 

Gniaal lUmaihs — TJic condition of len.nits desinte the lov/ imces of ayn- 
cultuiul itioduco is veiy salisfacloiy. As a uiatlei of lact, it was one of the 
cultivators who bronj-M the lice crop at 1 lie auctions before the land was dislii- 
butod to the tenants tins ycai ^Medical facilities au- jirovicled, csjieciallj m the 
nialaiious I'athii aieas The eultnatois have veiy much icsenied the recent 
Mithdiawal of the concession of lice wood but are fielling used to it Befoie 
the concession tias witliJiawn a vast mimbei of cidlivators had applied for 
forest land, but now onlv a limited nnmbei of i eally hard working men care to 
come and settle dotra. 

, l* ♦ * t, H 


(3) 'I’nn ‘\Voiiivsnop.> axd Ijinonvioiiins oi Tin: Ecoxomio Bnvxcn. 
Sahndav Jsl Xornnhci, L' p m. — i p m 


Ml 11 Tiottei. the Foiest lleonoimst, conducted the membeis of tlie confer- 
ence explaiiiinc: points, ol special iiiteiest 

In the Tiinbei Testing Seelioii tliey ncie shown dilleient types of testing. 
incliuLing a constructional lest on a huge be.iin of .Madras laurel {Tei nwialia 
tomnitdsci) The\ wcie also abb* to see static bending on Project I material, 
shear and liai<lness tests, and coinpi (*ssion lo-'t'- paralhd to and aciop'« the giaiii. 
In the moisture deteimiiiation laboiatory thc^ wen* abb* lo see a tor-'ion li'st 
and ii glue sbeai lest on plywood in addition to the popular testing oi a lea box 
in the large dnini box testing machine Mr .Seaniiin, the nfliior in f'Juiigc oi 
Timboi Te.sling wa.s piosenl and explained the toebiiieid details of the dilleient 
tests to those preso'nt 

In the AYoodtsoikhig Section, J\Ir Nagle, the Ihlicer in (jli.iigc, peeled a log 
ot rosewood {JJalbenna latiloha), on the rotaiy veneer lathe when the visitors 
woie piesenl, and they were aide to see the dilleient iiroi'esses of jilywood mami- 
I'aetnre, ineludnig dning vimooi sheets in a steam healed i»lale diycr, gliiiinr .uid 
pressing Jn the M oodw'orkshop Iheie was a disphn »>! difieieiil toiius' .md 
uses ol ]d>"\voocl and V(*iieeis, and .ilso an eviiibition ol spiay jiohshing 'Witli 
cellulose acetate (iJneo) polish. 


Jn the !Minui Porosl Pioduets Seitinn tin* vi'-itois were imieli iiileiesled in 
the 1*’. It 1. poi table eliareoal kiln and the binineltnig of eliauoal du«t wnlli 
snitablo biiidcis Tin* kiln w,is fust shown with the tO]) open to display the 
inotliod ol slacking the Inllels, anil later it wa^ elosed and lighted, to demoiistialc 
the simplicity of this o]ioralion 

Jn the "Wood I’leservaiioii Section the new ai ‘-enic-cnjipei ])ieseiTalivc now 
known as Ascu w'as dcsciihcd and demonsti.ded by tlie luventoi fS Ivamcsani, 
and members of the Conforeiioe w’eie able to sec foi tliemsehe'; the advantages 
and cheapness of this new pro'^eivative Ireatineiit 

In tlio l\'i]ie] Pid]) Section, klr Bliarg.ivji explained the method of dis- 
bamboo and tlie mnmifactiire of pulp .’U'd pa]jet from this pioduel. 
At the Time ol the visit an ait book jiaper was bcnig made and tlie method of 
niamilaclnie proved to he of eons'ideiable iiileiesl to mnnv avIio had not 
previoiislv seen the mannfaclnie of pulii ;inrl jiapoi 

Seasoning Seelioii. Dr. Knpni exjdained tin* possibilities of the new 
smoke Inin and also Ibe advantages and cheapness of the new “ oscillating ” 
process of seasoning W'ood This piecesv. rodnees the tmn* takeu in seasoning 
n /J'Wil haJ] that nsuallv rerpiired under the heller known kiln seasoning 
mettmds and redneoR the eosl hv ahout tv’o thirds Ip addition, the (iinbei 
nseli appeals to come out of the kilns in bettei ermdltion than under the oldei 
meuincls fif kilu dmag A denmnst ration wdth .m electric moisture mctio wus 
. ISO given ainltbp visitors Aveic Miiurised in ,s(.|. that the moislnic content of 
wSiT 1 1 ni-dler Ilf seconds! .is ^jqx.scd to the oldei methods 


the mleresting and inslrnclne Irtnr wliich, jiidging bv 

pmions expressed, was warmly appreciated by all present. 
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EESOLUTIONS, 


[Resolutions. 


Thp rliait vpRolulions which had i)aR.'.(‘il Ihian^li the hands of the Resolu- 
tions (lonnnittec, w'cro road out hy the Cliairiiiaii at the last mceliiift of the Con- 
ference. Each was projjosed, socondod and voted on in turn, and all were passed, 
mostly withoiil turthor alteration, no iIimmoiis hcuij' called for. 

Thy t^oereinn' requested that a fnilh<‘r ro-Sfiliition he passed grautinjr him 
authority for dcalinp; wnth the papeis and reports of dehates with a vicav to publi- 
cation. Kneli a resolution Avas propo.sed hy ,Mi Hew'ard, .seconded' hy !Mr. 
iShehheare and pasted hv tlie Cmifeiencc 

The leniaininy; resolutions are apiiendod. 

RESOLUTION ON JTEItl 1 (n ) — (<■) — (Knnetinns of tlie Central Silvicul 
Inrust). 

RrsoiiAEn that — 

Fni ihe qnickn (irrulation hetwtrii piornirrs of Ihf le.sid/.t nf icsrarch 
u'orlc, roniririifc covsulns ihat llu‘ inre.cs'ni ?/ ananijemntifi dtoiild hr viatic 
for av ndravre ropi/ of ihc aihiitol u'.frriirJi it pot! of onif mir piomirr to hr, seni 
mihoiii (Irlav hit Ihc fiili iniHurit-ts ni olliri iiih’)r<ffrfi proi metis 

2 Co-opt'’ af: hr virihotls of iuveslit/nium such as hair hcev adopted foi the 
piohlems cnmictird inth sal i rpcmi at urn and ititmaijrnirnl and hamhoo manaqc- 
virnt ptovidf, the most soli si act or if natj of drohnq intli ma}i)) problrws which 
ronrcin snrral provintrs. The rrqennatiov ol rrn tin cn loirt,! shnidtJ nrrt hr 
fahni up on sniuhir hues and statislirol piohhins in nrrgitlai oops miqht he 
dealt v'tih at the same iinir. Forest praztnp ni ana ar went and fn i egeno ation 
should he mi rsticjaird hy the provinces and Stales inteiestetl m '.ooa os an oppor- 
tunity arises. 

3. When a provintial Silineuliun,sf hem s of noih hi another provhwe, which 
he coiisideis to be at special mipoi lance to his on ii. he sltnnld nialcr it his business 
to visit the place anti ohtaiii //is/ hand hnoadrdye ol irhal Is noma on It is hoped 
that Viommial Govern men t.s mill tt.ssibl m this. 

RESOLUTION ON ITEM 1 id) — (Ohuloeiuphic Manual) 

RrsoLAij) that — 

The t'vir has UuW come lor m lion to he lahen Joi the coinpilntiun of a Manual 
of Foiest Phntoijiaphy. Fealishiti the difjn i nee^ of etpupmeni and attamnienis, 
this Gonfeieiice eonsidcis that the lequnenients ooidd most usefully and ceonomi- 
cally he suitsfied hy the ctmipdahnn and sepmaie pnhUcalion of (i) qeneial 
mfonnalion and hints hlcely to he uselvl to the aveiatir forest phnioyi aphri ^ and 
(ii) a nmeh moic del tided intmutd lor lesetneh ofiietis and the more senniis forest 
phfiloyraphd . 

The, Conference fnithei eonsideis lhal the fust imstance, no one pcisaii 
loidtl he ashed to covipdc all the intm malum reqimed, anti reromniciith Ihnf all 
Ihc notes find draft Ms nf cnidenh- that haie h en pirpand foi fins tonfrrence 
.\hoidd l)t sent to all Ptomucial Silouidinrt'.is, who shoiihl uiiidalu Ihtnii to all 
intciesied Forest Oifwns m Iheir Proitiue.s niiifinti liiither siiyiiesdons. All 
suf/ycstioii.s should thni he .sent to the Central SHi iridliinsl a ho should atrant/e, 
for Iheir final compilation. 

RESOLUTION ON IThRl 2.-~(Eilin}? System). 
lVi.RULvnn tliat — 

The lepoil of the conimilier hr atceplrd. ,J*; the '.(thjvcl i.s loo cmiplieated 
to .seille m the, time at the dispo.std ol the roiifrteiire, it w snqae.sled that the e,rist- 
m 'g schniie hrcnnlnmed till a beiiei iserolied hul liial Dehia Liinjoral sdeicul- 
tiiiisi.s and niilisalion nljireis .should trilempi ha mufiial ayieemnif to rvolrr 
.such a selieme, and when rvolred, d .should he adopted U .should he .shoun for 
inforinafiou at the ■ncxd confeuniee (Nov the iviioil -if the conmiittoe, see 
page 52). 

Uh'AET RESt)LlTTfl)N ON ITEM :! (Sihiculluia! llhiarios). 

RKsonvnn that — 

J.s (liffic.nlly is erpnimred m pionnina rtipies oj eheap loieitpi puhliration.’t 
recommended ha the Central Silvie.idlni'tsl, ii is .<iififie.vled that indents man he 
placed V'ith the latter and lhal he, .should pruttvie all copies on one order, the cost 
beinii home hy the (Jclual leripknis. 
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HESULQTION ON TTE]\l f)— (Olossaiy). 

This Cuufcievcc acc(pl.'< ihc all fid ions of ihe Glossal y rccornmniflpd hij 
the chmnntiec avd itcommuids ihai ilipy be mcludcd in the next edition pub- 
lished, the nccessaiy conreiion slips being issued mcamidnle. 

L’ESOLUTrON ON TL’EM G— (Beseaicli meiliodf?) 
linsoLVj;!) that — 

The ) L L o m mend d inns oj the Coinmittce toi amendments and additions to the 
Silvicultural Rpi^oai eh Mamiol be adopted, (cf p. 63) 

HE.S 01 -UTJ 0 N ON JTEj\ 1 G (a) — {AstJassmijut oi’ Natuuil liegoizeration). 
KesoiiAt;!) lhal — 

1. This Conteiciiec aecepts the 'method of linear tniimeiatioiis by syiiaies as 
the staiidaid 'method of assessing natinal regeneration, ishilc still lecognisiny 
the rnluo o] lom/iact indicator plots foi the study of indnidiial plants inidei given 
conditions 

2 The method to be folloned and the fuciuis to be eialuatcd should be as 
detailed w the Expeimeiiial Manual, but the prir.entaye sfocling should not be 
1 educed to a basis ol 1000 plants pei acre i instead of this, ?/ should he the adual 
pcrceniaije based on the nvmbci of stoclcd and unstoclccd squaies. 

3. A'o definite crtablishmcnf height should he fired Jor each species to he 
applicable to all India, hut agi cement .should hr i cached heticccii Pioiiiues con- 
cerned fij-tiig a slandaid establishment height foi a species in the same type of 
)orest 

4 The pof^sible lahtc of a moic intensive enumeration of the icgenelation 
at the initiation ol an expeiimnit and at priiodic intei vnls in its progiess should 
be Jicpt in mind and earned nut lehcieiei feasible. 

RESOLUTIONS ON TTEj\I 6 (ft), (r), (r7).— (Soil and Ecological pro- 
Wems). 

RKf?OLVj:o tlial — 

1. This ennferenec desne^ to hting to the notice of Ooicmment that the 
appointment of an Ecoloaist has been mnsideied sa essential at the Foiesi 
Research Institute that if has bc'ii shoun nii the cadie of the Institute since. 
1920, but fins post has not i/ct been filled. 

2 This confeicncc heheves that iron- on suds and cccJnrncal prohleim i.s 
of the nieaffsi impnifanee in the elvc anlmn of problems connected with the 
regeneration of fniesf ciops Svrb uoih is essential both in the F R 7. and in 
the Provinces The assisiaive nf an erpeit in this bianch of Icnoiiledge is vi- 
gcntly required. 

3 This Confeicncc also utges that Pi ounces should give facilities wheicuei 
possible fill then ofjicei.s to tnhe up ivoik on these subieets 

RESC)LUT10N ON ITEM 6 {g )^ — (Imgaled Plaulatioiis) 
lijpoLvi.n 1lial — 

This ('ontcrcncc iceoanisvs the impoitnnee of pinblems connected until 
nngalcd plcntations, but eonsideis that oivinq to the gieat ditfcieiiees of condi- 
iwns, the pioblcms can only be saiisfaetoiilij dealt iriih bii the Pioviiices con- 
eenicd I lie (U'litial Sihieultunsi should continue, as at present, to Iccp him- 
self nnjuauiicd ivilh pingipss ni the Piniinips and to dii-e adiicc or .suggest 
eo-opeialinn nliPip it appeals that diffeicnt Provinces aic dealing nith siniilai 
pi oblnns. 

RIOSULUTION ON TTE^^ 6 (ft)— (Record of Ex]Dciidjinrp on Experi- 

meiilR). 

RisoLVT.n tliat — 

This Confpinire oon'-idns that ippoids of rrpcnddiirp on erpcrmriifs 
shmihl nnihiablv be mandampd fm fitnar II priummrvfs, hut Hint ippmds of 
cost should cnly be maintained for Stage I expei imrnts if considered feasible and 
iistifid. 

Finthci. lhat no slandaid forms (on hr laid dnvv foi iccoids of ergiendiiine 
niK hims must hr deiised acroidma to local conditions. 
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RESOLUTION ON ITEM 7.— (Seed origin). 

Eesol\t.d that — 

H'hs doufcHimc IS of opimon ihat Hie inneshfiation in proipess for leak 
will inrci picseni iriiiiireinenfs in tins field provided it is completed accouhnn 
to plan The laid inahifenance of the erisiino plots must he standaidised. 

Whei'c any need for similar investigation on oHiei species is felt, a co-opera- 
tive viiesfigaiion should be made on the lines ndiich have been found sntisfactoiy 
foi leak. 

RESOJA'TTON ON ITEj\r 8.— (Pure leak problomH). 

RFsor.vj:D tliai — 

The Cciiiinl Sih kultinist he requested to icvise Bulletin No. 78 in the light 
of the e,i.pe lienee arquned since it was published 

RESOLUTION ON ITE]\r 9. — (Regeneralion oJ‘ Iropical evergreen forest). 
RESOLvnD llmt — 

] This Conference eoiisideis that the lecognition of sub-types of evergiccn 
lain foicsi is nquiied foi ninnagemcnt in South India (Madias, Mif-snie and 
Tiavuncoie), that svrh a sitb-dii isiou is a piaeiical pioposition, and that the 
piPvinces and States coiicernrd .should collaborate ni ami mg at a classification 
that can be accapted. 

2. Eseperimenis in natural regeneration and atiificial regeneration bo made 
on the lines indicated in the Central Sdi ic‘ul1nn.'<t's note, and that sdiicidtni i.sts 
in each piovince conaeiiied .should keep in close touch with the woik being done 
in .'^iindar tapes of forest in other provinces This confeience recognises the 
piubahle ciononnr advantages of concent i at ed regeneialioii in the most aeces.sible 
places, (of. p. 137). 

Clecn telling followed by aiiificial tegenciatioii nith evergievn species 
using cove) (rop< and nurse ciop.s has pmred piaeticahle at least in the cailij 
stages in Jlenaal and Assam. 1 Ins method .should also be invc.stigaied in 
Houtheui India. Biich investigations .should be kepi on a stiirtly expnimenial 
.scale, and should he paudh led bif similai cupeiimeuis in raising concent latcd 
plantatioii.s undei .sheltcneood. 

•I. AlHinugli past er.peueme has pioi'ided examples of successful leplacc- 
ment of eiei green foies! bg deciduous nops. vntably teak, espensne failures 
have ahfl nreuned. Exhemr caution is, tlieie.fore, desirable in undei faking 
any .such (hangr on a large .scale, and if for economic leasons it is desired to 
replace the naiuiol cvei green fore.st by more valuable .species, cveujie.en .specks 
01 semi-el ei grci n species .should be piefericd. It ?.s further consid'.rcd that 
good geneial utility hinheis aie piefeiablc to hearu eoii.sliuclional timbers or 
sleepe.i woods 

RESOLUTION ON ITEM 10. — (Aiiificial rogeiicralion ^nlh tlio Soleclion 
Rvslem). 

Rrsonvi!!) Hint — 

1. Special steps to obtain the regenciaiion of valuable specie.s in the selec- 
tion fnie.si are c.s.scnlial. 

2. The investigation of methods of obtaining .such regeneration .should be. 
continued ; the gap method as aheadg presciihcd in Madras lYorking plans 
off Olds an oppoilunity for such inve.shgalion. 

RESOLUTION ON ITEM 11 (a), (b), (^7) — (Slalislicnl Code). 

RI:f! 0 ^^vl.I) (Jial — 

y'his Confci eiiee aceepis the pioposnls of the Ccntial Bilvieultin ist for 
additioihs and eoi reef ions to the 18^1 Btafisfiral Cod,, and iccommend.s Ihat if 
pn.s.siblc a new edition of the Code be is.sued. For Proposals sde page d78.— 
Tf this cannot be done, then only impoilant shnil correction mips .should be 
i.s.sucd. and other matins should be dealt with by i.s.siiinq a separate circular, 
to those concerned. This Conference further recommends that for stump 
analysis work, the method on a diameter basis used for incgnlar crops should 
be adopted as .standard for all crops^ 

liUmi 
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Resolutions.] 

resolution on item 11 (c ) — (Statistics of inegular crops). 
HesoijViiu tJiat — 

The lepoii o] the Committee he accepted us amended in debate. 

Amended repo;/.— Papers desciibing the piesciit methods and ob.iectives of 
statistical rescaich in iiregnlar foie.sls most ol which aie mixed, i\c*io submitted 
by Assam, Bengal, Umted Provinces and SLadras vhile a note by the Oentral 
Sdwcultuiifit summaiised the results of the last (1929) confeience and siili- 
sequent developments and made suggestions for the futuie. These papers 
established the following points 

(1) That there may be different objects es and therefore different methods 
of statistical research in mixed iriegular forests, e.//, 

(fl) u semi-botanical survey (Bengal). 

(&) Data required l»y 'Working Plan Ofliceis in pi escribing the yield of a 
single species in mixed forests (U. P.). 

(c) Data required by Worlnng Plan Olliccrs in prescribing the yield of 
several species in mixed iorests (iladias). 

(2) 2’hat there must be a clear defmition of the ob.iective before any such 
leseardi is started Only then can the scope and methods bo decided winch 
must ensure that the objectives are attained 

(3) That statistical reseaich is at present chiefly required in mixed forests 
where only a few species (out of many) are exploitable. Yield tables for such 
forests are impossible at piesent 

(4) That long huenr plots J or 2 chain*? bioad and soveial nnlea long in 
each Worbng Circle or forest type appeal to he tlio best form foi such icsearch 
and the method of suceessivo plot enumerations appeals the only feasible method 
of collecting the required data either for botanical or worlnng plan pin poses 
The emuneiatious should v.'hcnevci possible be made shortly before a main 
felling, Avith clieelc after tho_ felling has been cariied out and again sborlly before 
the next ielliiig Interim measurements would serve to supply pioMsionul data 
and another check should he made after the .second felling if possible Tlie 
length of line must be suflicient to enable it to be safely assumed tliat the lines 
cover the full range of conditions of the aiea This is especially necessary where 
quality classes cannot bo delonninod. The lines should be .supplemented bv 
compact plots 1 — 5 acres in extent in appioxiinatoly pure patches of forest 
which come nearest to the theoielical selection foiest ; these plots to bo main- 
lamed as permanent statistical plots and treated under the selection system as 
dofimed in the glossal y. 

(5) That every stem (over a minimum diameter) of those species for winch 
data are lequirecl should be measured and recorded by diameter or giilli classes, 
and not only selected stems. 

(0) Tlial where Woildng Plan yield calculations are to depend on .statistical 
reseaich, the simplest possible oh.ncctives should be adopted to stair with. Tt is 
for example useless for the Woiking Plan bianch to ask for the noimal total 
gioiving sloch of one species in a mixed forest, but it is reasonable to ask for the 
distribution of diametei classes to su.Main tbe present selection yield 

(7) That sub-dinsion into quality classes, ciomi classes, eanopv classes, etc , 
should, where feasible, be rigidly confined to the minimnni required to attain 
the objiectivc. and all unnecessary elaborations exelurlecl In sonic tvpcs -of 
forest, no such sub-clivision is feasible, c.g , quality in moist cveigrecn. Ovci- 
elaboiation lends to make both the icseaich itself and the a])plio,Tfio3i of results 
to Worldng Plans impracticable 

(8) That where some tree classification is ronsidcied ndvisalilo, the follow- 
mg should bo adopted — 

(o) Ereedom of crown— (i) Dominant, («’) Dominated, (ni) Suppressed 

(b) Size of crown, (j) Largo, (;;) Medium, (in) Small 

(9) Tbiit it is at present too early to tiv to standardise methods of analysis 
and apphcation of results. 
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[Besolutions. 

The Committee, therefore, recommends that the Central Silviculturist be 
asked, in consultation ■with provincial icsearch officers, to publish a note des- 
cribing the icolmiquo so far developed m different provinces, with, suggestions 
for methods of analysis and application of results in future. The Committee 
further recommends that, as the subject is of importance to most provinces, 
co-operative invostigalions should bo undertaken and the Central Silviculturist 
and provincial rescaicli officers sliould keep in close toucli. 

RESOLLTTION ON ITEM 12.— (Yield Tables). 

Resoutsd that — 

In view of ihc fact iliat aufjicicni datn aie avmlable, ihc. compilation of yield 
lahli-a for teak plantations would seine a useful purpose and should be under- 
taken by the Central Silvicultuiist. 

RESOLUTION ON ITEM 14.— (Thinning research). 

EnsoiATD that — 

1. The recommend at ion of the last conference be ronfnmed that toe should 
continue to tale r.vcty opportunity of laying out as neaily comparable sets of 
plots as H'c can find, as the most economical method of finding out what we need 
to know w ihs field Even v'heie initial eomparabihty falls short of the stand- 
ard aimed at, eveiy additional set of plots provides vahuihlr data for companson 
with other sets. 

2. jllorc croun thinning plots are tueded especially for sal and deodar. 

3. TIeek's and Ctehihardt’s methods of thinning should he added to our stand- 
aid list to be tried loheie an oppoifunity orein.s. Both methods would be appli- 
cable to sal and deodai, whilst Heck's should be valuable for these species as well 
ns for teak wheie ihe.re. is no sale for .small sized trees. 

4. Diameter distiihution tests should he added to the tontine testing of com- 
parafive. plots, 

a. JJaiHs. Geerhuq’s and GioehowskCs suggestions should he tried by the 
Central Hilvienlturist in the Institute plantation's or in suitable crops elsewhere. 

(). J standard elnssifiration of thinnings in young plantation crops is re- 
nuiied on the hues of the Clo’^sification of thinnings in more mature crops which 
have developed more definite crown classes. 

RESOLUTION ON ITEM 20.— (Forest gi-nzing). 

Re'^otat.o tliat — 

This Cnvfrreiice rnnsidrrs the development of investigations for the inipiove- 
ment of forest giazinn a matter of the utmost mporianre and therefore, recom- 
mends ihaf the ra-peihiients started in .several provinces .sinr.e <1939 should form 
the. subject of an all-India investigation. In the co-oi dination and development 
of these erpniments the as.'^isfnnre and rollabor aiinn of the. Agricultural Degrart- 
mrnfs should be iniifed, particularly with regard to a systematic ecological 
study of the givsses and ihc.ir nutritive value. 

This Confere.urr also considers ihal the lediirtion of the herds of inferior 
rattle, the eriemirayemenf of stall feeding and the, control of gracing are. the only 
final snhdion of the grazing problem in Indio 

RESttLUTTON ON TTEI^I 21 —(Erosion). 

Ri!R 0 iAT,n that — 

This Conference, rreonni^es that Governments renlise. the importance of 
tins ein'.vnu mteshon and have taken some steps on Besolution 31 of the Iasi 
Hilrteulfurnl Conference to preverrt tire .spread of rrasiov, r.g., the Pnniah Gov- 
ernment. The Confcience rvnuld repeat that this question of ern.sion w of vital 
importance, and urges Hint intensive, propaganda .should be started to educate 
public opinion. 

RESOLUTION ON TTEhl 22.— (Prosen’ntion Plots). 
llrcoiATn that — 

This Cnvferevrr considers that o satisfnrtnru heanining has been niade. in 
preserving examples of naliiral forw.sts inidishirbed ^ by human interference, 
Fvrthe.r work on more sysiemaiir lives should be rontinved. 
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Ecsoluiions.] r 

JiT'lSOUn'ION ON ITEM 23— (Mixture of species in plantations) 

l^FsrlL^T.^l that — 

1hi<t i'nnffiCiue ivionun^t'.^ the uiipottavrr of raisnio mixfvies in planta- 
tion' anil IS of the opinion that if map bo undPsiiahh to taisc pnic planfufitms 
of spioiis that do not mon pine i« natinr Experimental slwuhl he earrii'd out 
io stu'ly this 

Spouidn attempts mill cxpeinnenth have been made ni the past, hut haie 
usiialhj faded oiniip io the lad of hiouleflne of the <:ili indture of the species 
eonreiiied ft i<t therefnte ''Uprjesied that the Cential Sih icnliunsi dioidd i^^sne 
a livlkiiu d'Ohnrj n-ith the subject, on the lines of Jhdleim JVo. ?8 of 1.932 (Pio- 
htem-' oi Teal Plantations), pirini/ pa.sf leoil and cTpeiienee in India, and also 
oinnij the difinrnt methods in mpve in Einope and other eoiintnes n.ilh 
fion,^ )oi then application to Indian ennditions 

ItESOLT^TION ON ITEM 24 — (Teak Plantation Tcolmiqno) 

TtisonvRij that — 

The Cevtud and Prouneial SdviciiUnii.sts should enlleel aiadahle infonna- 
iions, piihlish it and diaw up a general programme to systematise further 
ifstaieh III tlo.se co-operaiion nith the fcmtoiial staf 

RESOLUTION OX TTE]\r Go— (Fire Records) 

Rrsounn Hint — 

The hi'-pectoi-Gcnrial of Foiestj> he a.shed to approach the Government of 
India io alloie Pi ounces in modify Code Form Id and lecnid the re.snlts of fiie- 
pioteclioi] as then considei mo.st .siiitahle for local rondition.s. ninvided that the 
information rrquiied hv the Inspect oi -General of Forests for Statement VUT of 
till Annual Jtihnn of Sfafi.sties relating to Forest Administiation in Bntish 
Iiiiha IS gut 11 rleailii and (oneiscly. 

RklSfiLUTlON ON TTEIif 26— (Next Oonference). 

Ri sowTO tliat — 

That the Onnteicnce should hr held at least event 3 ifeais and at .shoifei 
Intel I Ills ij possible. 

r * ^ tt p * 


CONCLT^STON OF THE CONFERENCE 

The last full session look place oiillie moinina, of Sahmlav, Novemlipi 3i'tl. 
lliouq'li Hip inspections of tlie 'vvnrksliop.s of tlio Economic Biancli of the Research 
Tnsiilnte and the oxenrsion l(j the Sahai’anpnr tniinrigo plantations weie madi 
later. 


After the Rc'=olutions had been discaissed and passed, the Chainnan oallerl 
for a ote of -ihaiiks to the Secrotarv. Mi . CTiampion, i pferriiiG to Hip larire amonnt 
of pi pliininai v work iiecessavv for sneli a confm encp and the iinporfancc of tinielv 
nroparalinn In llie success of spch moelinas , the eonferencp also aecorded lis 
thanks to the two Assistant Secretaries, Afessis Allah Baksli and Lanrie 


'\rr Shehheare, on liehalF of the visitors lhanked th(‘ Tnsneelor-ftpncral for 
eonveiiini; the Conforoiice. which thev all ennsideied had hepp most sueeessfnl 
and helpful to the £reiieral prnerross of Indian forpsliv Hp also thanked the 
slafl of the Resoareh Institute for the special work done in eonneetion wilh the 
conforenee and for Iheir hospitalitv ; and the Divisional Forest OFicers of Di'lnn 
Dull and Sa]iarannni divisions for fhe most interesline fores! inspeefions lln'i 
had organised and for their hospitalitv on those occasions 

^fr. Trevor reolied and also voiced the eone^ialnlntions of Ihe Copferenee 
In Ml, Bridf'e Divisional Forest OlTieer Roiith Cm’inlntore dn'ision. on llie p'''- 
eellopl finpnTi film lie had allowed to he shewn dealinorivith nlmit'dion work 
Ihe fil.sl pnreB siR’inillnial film Iniowii to have been made in India i\fi' Tjovni 
•ikn rvinossnd Iho thanks of Ifip rnnfovenep to Arecsi-s Rhehheare Slewn-i 
Mohlns ;MraeAlmne and Alnrh' Rao for snlimilfinn llieir inf pi e-;fin" cinema fdnv 
for e'-hilnlinn and in Messrs Tjnnrip and Rliehlienro for iimnipn- Hie evlfilntinn 
on Ihp PveniT.v of Novemhi'i’ 1st ; akn to Mps<sis Afnlihs 'in.l T -inrie for oTrane-- 
m.. (Im inlei esfino. exhihit of foi est phoio.o-, anhie woik which, on view dnrimr 
Ihe Viflnr half of Ihe session 

The Oonference ndiourned sfac die shortly after noon 
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[Item 1 (a) — (c). 

JTRU 1 (ff)— (c) 

Orgamsation of Silviciiltural Research. 

Notes were leeoived from Ijennal, Bihar and Onssa, Bombay, Ueiitral 
Provinces, Kaslmnr, Jradi-as. Pnii.].ih and llic TJiiileii Provinces. A summary 
of these noles was eom]nle(l and eiivulatcd by the Cenlrul Silviculturist before 
the conference. (For these notes see pages 30 — 33.) 

Mr. Pbatai’ Sjxgu (Punjab) opened tlie debate {rj. niUa) with , a brief 
general suiwey of the iiositiou. The «iuestif)n of the form and circulation of 
annual re.seareh iepmi.s uas biought ip) by Jlr. IIomi'hay (Ben|>al) who pointed 
out the impossibility of his unclerlalang any fuither oflieo work with liis present 
staff. Sfr. OirATUPioir stated that lie had sulnnitted a paper on the subject for the 
consideration of the Boaid ol Foiostry in the previous week and understood 
that body had I'eacln'd a decihioii as to the procedure to lie adopted. Mr. 
HowAiu) (Uniteil Provinoes) spoke on the necessity for extreme brevity in 
reports intended lobe reail livthe terriloiial stall and cited tlie U. P. pamphlels 
as an expeiiiuenl in tins direction. Mr. iloinw f United Provinces) .staled that 
no lengtln detailed lejiiiil wa.s wiitton in his province ,it> it wa.^ eon.sidei’cd un- 
nece'^sary The (Vntral »Sih icnllnrist then asked for ojnnions as to which of 
the juopoM'd eo-operative investigations shonhl liist he undertaken and lepre* 
sentatives of all provinces reidied xvith the result that forest grazing, statistical 
research in irregular cro))'.. .‘ind regonoralion of eveigioeiis appealed most called 
for. 

The following rosolulion uas jia.ssed, having heon jirnposod hy Mr. Prat-vb 
Singh and .sceoiKhicl bv Mi, F C. O-^maston 


RMKOLUTIOX ON ITFM 1 ((/)-{c). 

RrsoMmn that — 

1. For iho quicker enrulatnni hviiieev pioniirt'f- o/ llir if>iiul1t< of x-scaicl 
work ihis conference conwleis that the necebsniij ai innqeineuls t,1ionld be made 
for an advance eopi/ of the annual ie'>eoieh lepmt of anii one pionnce to he. ace.n 
withouf dclaif hij the Silrinillim'its of other interei^led pinnneef!, 

2 Co-ouerafii e nieihnfh of nn estuiation sueh a>i hate been adopted for the 
piohle.ms connected with sal u qeunation and manapemvnt and bamboo manaqe.- 
me.ni, jiraiidr the mo^t satisfaetoi p wap of dealina with majoi pioblems which 
coneein leveial pioiuiee,^. The reaeneraiion at eveupeen iorest should newt 
he taken up on {-innUii /on.s and stafi'^heal piohhins in nie/ndar crops minht be 
dealt with of the same tuvi Foie'.f pinzuui mannpeinriif and fir i cqeiirrafion 
should he ini astipated hii the pto) Hires and States iiiieiested as soon as an 
opporlunitu aiises 

3. When a Piovinrial Sih itnltiinsf hears of work in another piovincc, 
whirh he eansider la be of speanJ inijnntaiue to his ann, he shoidrl viahc it has 
husincsf, in visit the plt.'-e and obi am a fins! hand Inowlrdar of what is poing an. 
It is hoped that Prm uniat Gorernmenf,s ledl assist ni fins 


Ttepoit hi/ the PdririiUm ist, Fnie.st Fesemeh Institute, on arlmn taken on the 
roil I’spondinq iisoluiian pas,sed hi/ the 1f>,W Confe.renee, 

The 1020 lie,‘-('liilio]i on Tfoni 1 (n), Fnnelions of the Central S'ilvicuUutht 
and Ftaff rrqinted, was a.^- follows . — 

Rr^iOLViBi Ihdl this Confcicuci arripts ihv h/kiiI of tla Cominflfvc rreomnwndinp the 
adoption with nitinn modifirnlvms, of the Cnitiat ftdrirvltin ht's pro/w^ah 

Frporl of the Comwiitrr (as antcndal In/ Ihi Confcrcncr) 

The Ooimniitre pl•(•olnrIlpnds tlinl llie relation of the Central Silvionltiirist to the 
Provinces he finlher defined ns follows — 

1 —Stotisiicat 

1 The Cenlrnl Silviculturist should continue 1» uiulcrlake nil sample plot calculalionB 
ns n routine r'lensurc 
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Item 1 (a)— (c).] 

2 The CViiti.il Silviculturist should mvestipate thoroughly methods of forest 
statisticnl icsp.iTeh and make propos'ils for considerataon whcic the need is felt for 

collceliou of data 

3 The (’I'utril Silvicnltunsl should airange to give assistance m the field to 
Provincuil SilvieuUurists on application fiom iliem. and theieby keep his staff in touch 
uitli forest uoik 

4 Tlie fenlial Sih leiillunsi should undeiUihe compilation ot yield and volume 
tallies 01 any nliiei Miiiihir noil; in ulneh help is rcfiuivecl by the jirovineos If a pros'ince 
mshes for ain leasoii to do sui-li utuk itself, the connected leeoicls .it the Ifescaich 
Institute sliDidd he made available foi tlie piuiiose The Ccntial Sihncultunst should 
also juoiio^e a siniidardised luoccduie foi -nieh opeiations ns lend themselves to it , a 
icsiscd and e^lended StatistUMl Code is leipiired for this Tle-^olutions ^^ouUl he passed 
on the.se in.ittiis at the peiiodical Silvicultural Confeieuee 


T1 — Kjpei mniinl 


S Tlie Ceutial Rilvieiilt iirist should m<ike a special study of methods of experimental 
icseareh and eii-dilatc useful inloiniaiion (ollected A pmeml guide for the condiiei 
of expeiinieufal leseaiih on silvieiiltiiial pioldenis umild he veiy helpful to rcscaieli 
olficers in the pinvinees It should advisedlv melnde. as a scpaiate pait. piesciiptions 
for proeeduie and foi the iiso of foiius vlieie then iiitioduetion ivoiild he definitely 
helpful and not a liiiidr.iiice to individual iiiiti.itivc 

G The Central Silvieultnrist should see piovincial expenment^il plot files annuallv, 
as far as this is piaciicahle to enalile him to mi'iiilain his leeords up-to-date, and shniild 
roeoid aiiv comments or sngge'.fions he niav desiie tor cnnsideiation hv tlie Pmnneial 
RilvieiiltiUist TI(' should ]iav special attention i« co-oi rlnintioii of norlc and co-operation 
helMoeii pioMnfe> m piohlems atlectino: itioie Hum one prosinee 


7 The C(>ji(ral Silvuultiinst slion’d sjniil.^rU see ns ninny oi the jiroiincial experi- 
inentnl plots as luis^ihle Tie sliould also see other msestigations wnlli the same object 

8 The Central Si1m< iiltiii isi should undertake such original iiivcstigiilion ivork as 
he can nsefullv .itfempt undei Dclna T)im dunatie eniuliiions and nith such assistance 
as lie enii he gjien Siieh no’l' slimild ,is fai as possible In* sclceted feolu among proposals 
lecfived fioin tlie jiiovmecs 


0 Uiidei S]ipi‘ia1 conditions the Centi,il .Silviculturist might ai range ivith tlic 
lirovmcial auihniities fo initiate li not lua'iitain special inve'-tiiintioiis in a piovince Tilierc 
the need loi them ivns felt hy either paitv 


The Ceinmitleo aUo repoits svith rcsaid to the staff of the Central SihicnlturM, that- 
it coiisidins that Tcc|uirpmpnt.s must depend on the e.vtent of the help asked for bv pronnec 
iindei ITcfids .. and 0 and it ajiyieais that a good deal of help mav he asked It is not 
^und i.n«ihle to dn more than to lecominend that tlie Conti nl Rilvicnltiii ist ’s trained 
Stan siiniikl be inaint.nined up to the strength found necessnrv bv him to undertake such 
tvork ■ * ‘ _ , j-i 


The (loi ei iiineiit of Indi.*! accepted g:enoiallv the i ecomniondations made m 
this lesoliitiiiii. Inilr emisidered that ii wa.s not postil, ip at nraseiit ( 1081 ) to 
'tt Clentral SilYicnliiuisI owing to llio financial stTin- 

lesemch m the field and in tlie initiation or 
lip nv V fir a' 4 invesrigatiniis must theiefore be limited to whatever liolp 

99nH LvH ‘■'t" exisliii- staff. (G. 0. 4ri3-F , dated 

-.-.na Apiil 1931, to the Inspector-General of Ftnc'-ts ) 

the four ^’hs talten flip '>0,11011 recommended under all of 

Jt h'is rover the re.solntion. Since 1929 . 

to i r. Pu, -,, . 7T I" f^tatistical ov ovnerimental field parlies, or both, 

\r rinti’d Proviiiros noiilral Pioviucps, Bili.ar nnd nijs.!. Bph!..!! 

_ \1 iimciual and sample plots and .silrienlturnl work opiienllv tti oi7 

iavp-ifisatinm ora-raiantion of cn-onpretii-o 

man.ngemeiit. and bamboo management * regeneration and 
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[Item 1 (a) — (c). 

SUMMAR7 PAPER ON ITEM 1 {a)—{c). 

' By H. (t. CiTAMi’ioir, Silvit'nliun'if, Forest JicseuiGh Jiistifitie. 

(<) Quicker cuculation of information. — ^II is suggested that a list should 
be drawn nj) shewing wlneh ]irnvineial silvicnlUirists lequiro to see the lull 
ammal rehonreb rcpoil o! each provjuce. \\liere the full report is printed, 
copies would be i‘?.sued lu accui dance Avith this bst diiectly b\ each piovince. 
Wliere the full rejjort is not piiiited, the extra copies needed’ should be tjjjcd for 
circ, Illation : as the provincial silvicuUurisl has inndptiuate stall, it is suggested 
that the necestary cojiying sliould bo done in the (.3iief Conservator of Eoi cals’ 
(Conservator of Forests’) office. 

Tlie following draft bat is put up for correction ; — 

province. To icceive reports of. 

N.-W. F. P (Punjab, U. P. — ^no Silvicullnrist at present. 

Punjab (N.-W. F. P.), U. P., Sind, C. P. 

TJ. P. . U. P., Bengal, C. P. (Aasaui 7), 

Biliai & OrLsaa. . N. W. F. P., Punjab. Bihar and On.ssa, C. P., 

Bombay. 

Bcngal TJ. P., Assam, Bihar and Orissa, Burma, Madras 

Assam . Bengal, Burma, (U. P. ?) 

C. P. TJ. P., Boudiay, Bihar and Orissji, Madias 

Madras Bihar and Ormsa, Burma, Bombay. 

Bombay (Punjab, Madras, C. P. — ^no Silviculturist at present) 

Coorg (Madras, Bombaj' — no SilvicuUurisl at present). 

Burma Assam, Bengal, iladras. 

If this sugge.sljou were adojitod byalomatieally, llio Cential Bil\jculturifat 
would only iiivilu the alleiiljou ot piovincial sil\icullmi.sts to items likely to 
iiiteiost them in rejioris other than those i\*coived bj llieiu 

Madras points out that the circulation of annual and longer iieriod pro- 
grammes might ))•' ciroulaled Milh the same object. 

Madras also f-uggests that fuller use might be made of tho Indian Forester 
for publishing results Avithout delay and to a Avidm fo'nln. 

Tho Central Provinces suggest that the Cenfr.ol Silne.ullun'it should 
roceiA’o etijiie.s (d all local iii'^peeiioii rejioils <ni s-ili ieullm.d matleis for eircula- 
tioii lo other provinces likely In lie mteroslcd. 

Madias suggests tlial proA'iucud silviculturisls should scud lo the Central 
SilA’iciillurist copic.s or at lea.st refereiice.s ol iiilerestnig inrorination Avbieli they 
are pnltiiig on their oami ledger lilcs and wliiHi they know or think probable 
lie Avill not Iuiat seen. Siicli information might be in the imiA'ine.ial sdA'icul- 
turi.sts’ OAMi ]n.sp(‘ction notes, nnolficial e.vperimeids, local lileralure, etc 

(h) Co-opviative vivcstyiatwns. — ^I’lic following luw; been suggested : — 
3. Rogeiicralioii of CA'ergreen forests {Bengal). 

2. CbiPsitication ol forest tyiies of India (31)29 (kinfci-ence) 

. 1 . Rogencraliou metliods for le.ak (C. P., ete.l 
4.. Grazing problems (0. P.), 

,'i. Controlled burning (C. P.) 

A proposed procedure (Bengal) for organising siieb invesligalions isthatlhe 
Central Bilvicultiirisl should druAV u]) a general jiroject after comsuKing the 
pro\'inep.s^epiicerned and suggest a progranmn' foi each. TIii.s should leiul to 
nil agreed (’list] ibuliou of tin- field to be toATred avouliug uiiiiece.ssaiy oveilap 
and PiiKuriug compavabiliiy of results AiJiere dupbcntion is ealleil for. 

Such a prf»jeel Aumld iirobnbly be best draAvn up ui Ibe forest.^ iu a loealily 
Avliere llie inoldein in quesiion Avas already nnder investigation, and this avouIiI 
be esseiilial if tlie (Vnlial RilA'iciiHuriM Ava.«^ lel.itiAvlv ncAV to his post. The 
project Avould have lo bo elastic to alloAV full scope to local initiative, but the 
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Item 1 (a) — (c)«3 , , , i i r 

r..nfTil WlviciiUuii''t would lia' o (o lie mforiiiofl witln n1 dclaj li any ueMation 
io^m'e advi‘=able or necessary In dealing \n(h a .'onliiiued .uvesligalion means 
Jmv(' lobe dmiSL-d in ctieii cub.c to keep lh(‘ (Vntial Mlvicultnnsl inlormed 
ol'devclopinenl^ amiIiohI imue.iMiia oilico Moik 

Foi most subjects a i>i.'limm<)iy siuvcv is icpiireil as suggested in the 
Bavtiimnifal MmiuaL pages S-fj, mid as done for tlie problems of the pure 
t.'ik olanlalnai and i'oi sei-d oiigni If pnbl’-slied. additional ml oimation ib 
often ifceived iiom unexjiecled sonrees. and (U'lois wJiieh are otlienviso likely 
If) lie ovei looked aie bionalit to light 

liu) llcbcaKii rio<na»twci.-~h\ the Erpnmnttal Mamal, page 38, it was 
pioiiosed that jiroviiiees should send a eopy of then* 3 — i yeai loscaich pro- 
uiamine to llo Cenlial Silvienlliu ist and this has iisiialiv been done, in fact m 
maiiv msliineis the Oenlial Kih lenllnrist has been given the oppoilnnity of 
making suggestions on tlie diall Idadias suggests that lliib shonld bo acloplcd 
as a standa'id pioeednre, the Central Sihnciiltimst to make suggestions oi 
ciiticisms on inoposed niethods. etc*, and to suggest to other piovinces that 
i-eifaiii ixjjeriment.s ol geiicial or local interest and aiiplicati on should be lepcal- 
ed by thorn so as to gill eaily confirmation of lesults The United Piovinccs 
have" pinned and disliihnted their leseaich iirogianime 

It would appeal desirable to adopt a standard method in tliis mallei and 
tlio following draft is put forward fol* eonsideiation — 

[. Pinwdic Ihsrarch Programme (3 oi 5 yeai). 


1. A cojiy of the draft piogiamnic shonld he sent to the Central Siln- 
cuiturist foi his suggestions hefoie it is formally adopted 

2 If the piogianime is to be discussed bv a foicst meeting, the floiitial 
iSdviciiltunst 's suggestions sluuild be asked for befoiehand so 
tliat items recoininended by liim for inehisioii for then iiiLer- 
jjTOMiicial Intel ost raaj 'also be clisenssetl 


;j A copy of the saiielioned progianiine .should he sent to the Oentnd 
Silvieultiiiist loi inf oimation and lecoid, and to the silvicnl- 
luiisK of all jirovniccs winch have intimated tliuir desire to have 
one 


II Annual pioyumma, — K copy of the animal programme should be sent 
to Die (Jeuti.il Silvicnltniist drawing attention to any <levjation 
fiom the poiiodic piogi-amnic or addition to the lattci, and to any 
olhei important points 

(iu) Lists of Ej.pe} imntts — Bihar and Onssa and the Uiuted Provinces 
suggest tliai Piovmeial Silvieultuii&ls should lecen'e copies of the h&ts of 
oxperiinoiits nnnntainecl hv their neighhoiirs The United Provinces is the onl^' 
piovince which has punted and eiicul.itod liioii list (both Sih'icnlluripl's and 
Divisional plots). 


Kates ftom Provinnal Silricultunsts 

(?) Btnpal. 1 do not think that anv suggestions which will entail further 
ouice Avoik -ill be counteii.uiecd. Tlie office elnil ol a Piovmeial Silvieiilluiist is 
up 10 date wilJi uhal is happening a.s requned under Besolution 1 (e) of the last 
^ I'lmiiiccs wiite up a full silvicnltnial annual leport uhich 
TinKi.n^!i ^ ^ of the work liemg earned out In some proiinces those are 
Ivm-n i-ini 1 one lime full piovincial silvicultural leporls 
^ the “Fo?e.<f/ lirsfaich m hxVui ” and it was then 

mvJt ^ 'i *+' T lonltnnst to sec cMiellv what Avns being done in each 

fi^‘D«ls he cnuld wide for them This has 
mme okmWiiiir Cl in'"])osed only to inelnde items of geneial inleiest — 

mMv ^ nv^ ‘r? > ‘‘"’’It" olif allied f] om rcseareh Tins 

remiiio fnllev ''rimary member^ of (he seivice, lint loscarcli offiecis 

iKites of iiiif'iP ' -19. r ^li thal have jiKt been taken np, special 

rio-cdiice nublNies d" rlfii «tJ*tolnc'icsidt^ etc Thus unless a 

vindal Siivicultnvists are lnTh^da^?ac^"‘'‘’K^ remaiudci of the Pro- 
culai piovuice. ^ ”• being done in any parti- 
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[Item 1 (a)— (c). 

T suggest that Provincial Silvicnlturisls slioulrl all vTite up full annual 
1 eports that ■will be of interest to other Research 011ieors,ancl a copy of this report 
can bo seni to the Inspector-General of Forests — who will arrange to edit it 
for the Forest licsratch, iu hidia , fui’thev, that those provinces who do print 
and publish their full report might send a conpjHnientary copy to all other 
Provincial Silviculturists, _ and those who do not publish them should circiilate 
a copy to all Provincial Silviculturists for their information. 

Theio must he several miportanf problems of Silvicultural Research that 
affect two or more provinces — such a*! Regeneration of evergreen forests, 
Natiunl iM'gcneration of sal, etc T suggest that when a lU'oblcm affect'? several 
provinces it should be taken up as an all-India one, and that allPronncc's intcro'?t- 
ed should combine under the dii action of the Gentrnl Silviculturist in tackling 
it The fVntral Silviculturist would drav up a schrim- for expoi-iments in 
coiNultation with Provinces concerned and allot to the different Provincial 
Silviculturists certain definite expeiiments In this wav a considerable overlap 
in research will he saved with corresponding saving in tinio and mone>. T feel 
at present that we arc wasting a gTcat deal of time in duplication of cx]jeri- 
ments in the different provinces and this could be avoided and a final answer 
obtained in a much shorter time if there was one diiecting head for such motor 
problems At Tiro.seiit there is? an all-India experinicnl unto the ‘ Ongm of'Tealc 
iSced ’ in which most of the plo^^nces are co-tipcratiiig under ilm direction of 
the Central Rilvicnltnrist, and which T imdiwstand is working sal i'- fact nrily, and 
I do not see why other iirohloms should not he taken up in the same way. — 
C K JJomfrav ' ‘1 

(if) Biliai and 0}issa — The pro.sont urrangeniont to maintain relations 
hetwocn Cmtial and Provincial ftilvicuHurisls sppm satisfaidovy. hut a closer 
relationshi]) hctwecn iirovinces si'oras de.sirahlo Xelghhonring piovineos are 
likely in have iirohlems common to one another and a greater evcliange of views 
and (‘xiicricnces would he valnalile* It would he useful if provinces .supplied 
their neighbours not onlv with their prog»ammc.s hut al'o with a list of experi- 
ments in progics.s 'When this has been done provincial silvicnlturistB could 
decide which of tlioir noiglihonr.s’ experiments are interesting and nsofnl and 
then ask for periodic summaries of selected experiments to he sent to them. 

More than this doe.s not seem possible or neces.sary Rnt if thi.s action is 
taken coiTcspoiidoiice lictwccn provincial silvicnltnrist.s would naturally he 
atimnlaied and a freer exchange of ricw.s result — F. C, Osmasio}j, 

(Hi) Bomhait . — Borahay has no silvicnltiirist, there is little opportunity 
for co-operative netion, hut so far ns ])nRsihle, Bombay .igree.s to take up in it.s 
re.search 7 irngraiimie anv suhiect on which the meeting may consider tliat it is 
particularly desirable to obtain results from thi.s Presidency for comparison 
with similar research carried out clsewliero. 

Bomha> also agrees that, iu initiating any now suhiocts of research, the 
appropriate procedure laid domi in Cniampion’s Brsraich Ufanval will lie 
adopted, and the Central Rilvio.nltnrist consulted as necessary, so that results 
may he easilv coinpiirahlc with those obtained elsewhere. 

In view of the fact that Bombay h.ns no Silvienlliirist of its own. anv netion 
which the Conlrnl Silvieultui’ist can take under RosnhiMon In, IT 9 of the 1929 
Conference will be welcomed. (See page 28.) — B. A (inrland, 

(iv) Central Provinces ’.—Circulation of infnnnation . — To ensure the 
nnickm* cjrenlation of useful information be! ween pi'ovinces, T would suggest 
that Provincial Silvienltnrists be asked to submit to tbe Central Silviculturist 
in triplicate o'? i-.nrly as imssible after tbey are written, eopie.s nf ,<iuv nnte.s 
on plantation work or other silvicultural operation's written by nlTicevs in the 
province The Central Bilvicnlturist could then circulate nr snpplv cnpipf! of 
tlie notes to other iimrinccs likclv to be interested 

Co-operatin' investiaatinns. — The eo-oper.ative investigations into teak 
seed origin and into the treatment, of bamboos are of great interest and likelv 
to give voi'v' useful results. C would snggyst similar invoetigntions by interested 
urovinei's into gra/.ing problem.s. on the lines of the investigation sl.arted in the 
Central Province.s. and also into tlie question of hnming to improve rejirodnefion 
conditions, to stimnl.'ite growth, or as ,in early iirntocfive inensnrG, iri young 
teak and vnZ foro.sts, — TT.C, Watts. 

LirJlT .j. . 
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Item 1 (a)— (c).] , i , 

Ceutial Silvir-nltmiHt woiiltl hd^'o io he jiilmnud wilhoiil delay if a, „ . 

1 o^v?Q-ihle or necessary. In dealing \nlli a eoiitmued .nvealirtn't; ' 
].avo .ievisc'il .u moll oiioo t<, koop (lio Central «Me,.ltuS^"“ JkHi 
'ilf dovoi^imoiito nitliniil inooo.ininn olTioo m ..ik '"Wl 

Foi moel Milijoote, ,1 piolimnmiT Miney ■? ,, 

EjLpciimental :\faiiiitil, ]j.'iges &- 9 , and as done ioi PvobieiQ^ 

teak ijlanlatKoi and tor seed oiigm. II pnhLshed. arldilKmal niformatj, ^ ' 


teak ijlanlatKOi and tor seed oiigm. pnni.sned. aadiiKnuii niformati, 7 
often K'ceived Iiom unexpected sonrees. ano eirms which are (.theri^i^pk' ' 
to he ovei looked aie hrouglil to light 

(iii) liciCduh rivqiammcs. — ^Tn the Exprnmmfal illonwal, pai^e 30 . 
nionosed tliai in.ninees should send a eopj of their ;|—o year vlcaii 
irarame lo the tleiitial Hilvieultunst and ihis has uMiallv been dono 
many inRlances the (Jenlial Silviciillnnst lias been given llio oiipo,[ '/'? 
makino suggestions on Ihe drafl Sfadras suggests (hat this should U , (7; 
“ 1 “lanrtaTrl iir« ednr^^ the Coiilral Sihionltnri^^ lo ninke 
criticisms on pio]josed inetliods, etc., and lo suggest to other pKnivAi*^'! 
ceitam expel iments of general 01 local nitercsl aiul application shouldV.p '!' 
ofl hv thorn so as to get early coniirmalion of results. The Unitcil [7.1?' 
have' ininled and distnhuterl theii icseaich progianime 


It would a])pear desiiahlc to adopt a standard Tnelhod m this niHliri !»i 
the follownig draft is put foni ard for consideration .— ^ ^ 

[. Penodtc Riseaich Ptofiiammc (3 01 5 year). 

1. A cojiv of the draft piograninu* should be sent to the (Vair.ilif 
cullurisi for his suggestions licfore it is formally fuloptcd 

2 If the piogianime i"’ to he diseiissod liy a 1‘orosi meeting, Ihorc,' 
iSilvieiilluiist ’s .suggestions should he asked loi hefoickhlM 
IJiat items recommended by Juin for inclusion loi tlitii b. 
piovincnd iiiteiesl luay'alsu he discussed. 


j. A cop\ ol the sauetioned jn-ograninie .should he sent IoUr. Ccl'i.. 
Silvicultinist lor inforinalion mid reeoid, ami lo tliD iik: j 
luiist- of all proviiiees whieli have intimated their dedre [tda^ 

OlK* 


II AununJ pn^ijuvmnd —A copy of tlie aimual piogrniiime plKUildKi.j, 
to the f'eiitial ►Silviculfnnsl diawiiig alteniion to any dnme 
fiom Ihe jjei iodic piogranime oi addition to the lallci, and l-.-v 
other iinjjoitnnt jjiniits 


and the United Pruviti-.. 
e copies of the lids e 


(lu) hints of Bihar and Ori.ssa a 

suggest that l’io\incial Sihicnltunst^: .<-liould receiv 
expel imeiil.s maiutaiued by tlieii neighbours The United IVovincp,s is llk‘i 7 . 
province ^^luell has piinled and eiiciilated tlieii li^-t (both fclilncnllmhr? y! 
Divisional plots). 


^otrs fiom Piojivcial Silvtcuifunsis. 

mrggeslions wliicli mil entail fnrlh-i 
UT) to flnto M'llli •* Uioviiicial SilviciilliirMi: 

Confermicp Arn\i*' lj‘'ippemng as required under Tte.solulion 1 (c) of thb 
gives full del .Ilk l” 5''”^‘’'-‘^77de up a full silvicultural {iininal report vk'- 
pnkksked mu] i nfi. .I’l' IT' ouk Iii sorao prorares 
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[Item 1 (a)~(c). 

I suggest that I’rovincial Silviculturist s should nil ^vrite up full aunual 
1 eports that wll he of interest to other Research Officers, and a copy of this report 
can he sent to the Inspcctor-Goiieral of Forests — ^^vho will nri’ange to edit it 
for the Feresf liosrnrch ui India ; further, that those provinces who do print 
and piihlisli their ful] report mij>ht send n complimentary copy to all other 
Provincial Rilvicniturista, and those who do not publish tliem should circulate 
a Copy to all Provincial Silvicnlliirists for their information. 

There must, he several important pinblcins of Silvicnltural Resoareh that 
affect two or'more provinces — such as Regeneration of cvergroen forests, 
Xatural rogcncratinn of etc. f snaacst that when a proldem alTects several 
provinces it should he talcon u]) as au an-Tndia one, and that all Pro^-inees interest- 
ed should comhine under the direction of the Hputral RihuculluriRt in taclding 
it. The fViitral Silvienltnrist would draw on a seheim* for experiments in 
considlntinn ^Yitll Provinot's conccinerl and allot (o the ditferent Provincial 
SilvicnltnristR certain definite ev])criment«!:. In this u•a^■ a coiisidcvahlc overlap 
in lesearch will ho saved with eorro-spondiiig 'saving in time and money. T feel 
at jircsont that we aT<’ wastimr a great deal of tinn* in duplication of expcid- 
ments in the diffeient niovinees and lhi« could ho avoided .iiid a final aiiswor 
nhlaiiied iu a much shorter time if there was one dircetini; In-ad for such ma.ior 
prolilenis At present there i.s an all-India exjjerimcnt nnio the ‘ Ongm of Teak 
Send ’ in which most of the iirovinees are eo-npiwaling inuh'i ilm dnocllon of 
the Central Rilvicnltnrist, and which 1 underhand i^- working .‘•atisfaetonly, and 
T do not see whv other prohlems should m»l he taken nji in the ‘.ame way.' — 

C K. Tlomfra^i. ■ 

(j?l Bihar and OiK<t<ia — The present anangement to maintain rplation‘ 
betueen f!ent;al and Pi'oxdneial S'ilriciiltnri.sl.s .seem sal^faetory, but a ekoer 
relalionslii]! hotwepii ]»rovinces .scfuns desirahle. Xciglihi airing provinces are 
likelv to have problems eommon to one anothei and a arealer exehmige of views 
and exi>erie)iees would ho valuable. Tt would he useful if tirovinees sui)pHpd 
theii neighbour.s not only with their proginmmos hut aho with a list of experi- 
moiits in la'ogress. When this has been done provincial silvicnltnrlsls could 
deeido which of their neighhonrs’ oxporiment.s are interesting and usefnl and 
then ask for periodic summaries of selected experiments to be sent to them. 

More than this does not .seem possible or necessary Bui if this action is 
taken eorreoiiondencc hetweeii provincial silvieiilfnrists would naturally be 
stimulated and a freer exchange of view.s result — F C. O.ma.ffon. 

(Hi) Jitmhaii — As Bomhav has no silvienlturisi, there is little oppoi'tnnity 
for eo-o-|n>rnlive notion, hut so far ns possible, Bombay aerees to take up in its 
research ]irogranime any snhieet mi which the meeting mav consider that it is 
particularly desirable to obtain results from this Presidency for cnmpari.son 
with similar research carried out elsewhere. 

Bombay also agrees tliat. in initiating anv now' snhiects of research, the 
njiproprinte proLodiire laid down in Champion's Br^carrh Manual w'ill he 
adopted, and the Central Rilvienlturist eonanlterl necessary, so that results 
may he easily eoinpnrahle w'itli l]ios«> obtained elsewhere. 

Tn view of the fact that Bombay has no Rilrienlturi.sl of its own, any action 
whieli the Central iSilvienlturiEt can take under BesolnMon Tn. TTO of the 1929 
Oonfercnce wdll he w'clooined. (See page 28.) — E. A Eatland. 

(iv) Central Provinces i-^CirauIafion of infonnafion. — To en.snre the 
oiiieker eirenlalion of useful information heiweeu iiroviiiees. T would suggest 
that Provincial Silvieiilturi'-ts In* asked to snhinit to tin* nnitial Rilvieultiirisl 
in tripHeate as p.-irly ns pos.sihle after fhe\ are written, copies of any notes 
oil plantation w'ork or other silvieullurnl operations wTitlen by officers in the 
province. The Pcntral Rilvienlturist eonld llien circnlnte or snp])lv copies of 
the notes to other provinces likelv fo he interested. 

Co-opernfive vircrtifiations.—'l^hc cji-operafive invest igtitions into teak 
seed origin and into the treatment of bamhoos are of gre.at in< crest and likely 
to give verv nsefnl results T would .suggest similar inveriigations by iuferoslcd 
urovinees hdo grazing problems, on the lines of the investientlou sfnrtecl in the 
neutral Provinces, and also into the rjueslinn of himiing to improi-e reproduction 
conditions, to stimulate growth, or or an early protcftive inensiire, in young 
leak and ml forests.- H. C, Watts. 

MPHT 
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Item 1 (a)— (c).] 

(v) Kashmir.— A start -was made for the first time in Kashmir for statis- 
tical and cxnerimental reseaieh, when a Forest Officer was deputed to t>chra 
Don in 1929 to worJc with the Central Silvjculluiist and leain slandaid methodb 
of laying sample plots and collecting of slati&lical data In 1929, the Central 
SiWcuiturist also favoured Kashmir Stale udth a visit and laid out three 
standaid <501111116 plots for the guidance of the Research Officer 

Statistical and field data for sample plots are being collected by the Research 
Officei on standaid foi-ms on the bncs laid down by the Central" Silviculturist. 
The sample plot files are being sent to the Central Silviculhirist for calculation 
puiposes Tiic number of sample plots laid down so far amounts to ninety six 
only Svstematic experimental research has not yet been taken up, but it is 
keenly felt ilnil thi.s side of the research work should be taken up in Kashmir 
on the lines laid down by the Central Silnculturist as early as possible. — 
Hamam Shigh Pathama. 

(vi) Madras . — ^News of work being done in one province takes along 
time to percolate through to the Silviculturist of another province. Thus, the 
Jfadras Silviculturist was unaware of the evergreen regeneration work under 
covei crops in Rcngal until the Central Silvicnltuiist told him about it in 
February 1934 when tounng in Madras. 

The following siiggostiona are made in thic connection ■ — 

1. Annual and triennial programmes of work .should be circulated 
(■thinugli the Cential Silviculluri<?0 to all Prorincial SiMculturists. 
Tins would enable Silriculturist*; to repeat experiments that were 
being done in other prorinces so as to get confirmation of results 
under local conditions 


2. The Central Silviculturist on receiving programmes or work should 
make suggestions or criticisms on proposed methods, etc., and also 
siiggest to nthei piovinces that certain experiments of general or 
local interest and application should be rejjeatod by them, so as to 
gel eni’lv confirmation of results. 

3 Fuller di'tails of experimentb with btatislical data should be given in 
the printed annual report.*;, copies of which should be sent to all 
Bilvioultnrists 


4. Fuller use to be made of the “ Indian Forester " for xjuhlishing results 
as soon as thev arc obtained, a** this gels round quicker than annual 
printed i eports and is al.so more iviilelv 1 cad than anv other medium 
of communication of foiest infoimation 


1^0 S])ocial Miggo.stiona are made for co-operative investigation, — but we 
SLv-v'f /S iiiideriake them if applicable to this Presi- 


^ According to present practice, the Central 

b Mcultun-t lecoives comes of all experimental files of Provincial Silvicul- 
+■ « loi .sending copies of entrJO.s, or the files themselves, 

tlierefore kepi fnllv acquainted with the progress of 

''ug''-ostion«f to give useful criticisms and 

tlons ^ iP^auhivj; the piocoduie adopted and possible further investiga- 

fhe mnvnZc n?nnallv- result m co-operation between 
does -ndf i-iim' '* \ fact the Silviculturist of one province verv often 

imnm?ant' adiacent provinces, 'or, which is more 

published in ’mrnts m otlmi 711 ovuiccn ai e being conducted Results 

Sedim. nf + '’f^en do not indicate the 

tlieii -inih-^is etc methods of lavoiit, record of obsen^ations and 

Teak Reed Criin e.\-perimeuts. .such as the All-India 

the piovinces Suld Hke^^mll co-operation between 

«■> to IniTO ho«- otter pnmiuA ” , e (aeklin " ’* ^ "7^' Z'”' 

'rlwt mettode are beine empWod fo, 

area-, how eeoloaicl chaajes-ja f™e.t 'ad of aaprm-omenf la g^g 

so on i^re being studied, and 
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To fncililato interchange of information and experjenee, the following 
suggestions are pul forward for eonsideralion ■ — 

(1) The Central Silaculturisl shonkl take the initialivo in sending files 

of experiments in other provinces to any Silviculturist, 

think*-' that tlio proeodiivo or other details of the file would he of 

interest. 

(2) Fiach Vroidncial SilvicullurLst should at once send to all other Silvi- 

L'ulfnri&ts a complete list of his experiments. The list should be 
kept up to date by an annual li.si of corrections — additions and 
dGlotion.s. Not lo.ss Ilian once in 5 years, and in any case wheuevci 
a new list is made, or it. is printed, a complete revised list of 
experiments should he sent to all Silvicnlliirists 

(3) Jf any Provincial Silviculturist wnshes to see the file of any expeii- 

menl in another province, he should first apply to the Central 
Silviciiltiiriat for his copy of tlic file. Jf the Central Silviculturist’s 
copy does not contain sufiident details of observations recoided, then 
the original file in the possession of the Silviculturist concerned 
.>.lioul(l he asked foi. Original files should he lent whenei’cr pos- 
sible, but it .should be understood that tin* loan is for a strictly 
limited period only 

(4) It would of course be an invariable rule that no Provincial Silvicul- 

liiriat .should puhh.sli any details of experiments or results in 
another jirovincc, wit, limit tlie banction in writing of the Silvionl- 
tiiiist eoncorned. — E. (\ Mohbs. 

♦ r ♦«•'''■ 


Report of Debate 


Mr. Peatap Singh in opening the debate ^aid : — 

'I’lio (jiu'slion of researeli organisation hn‘< lieeii discussed at all the forest 
conferences hold hero, hi 1922, it was decidod to decent lalise almost all the 
e-\ju'iinj(.ijtal nork, and the Cential Sih’icnlliiri.sl was exiiccted to act as a 
liaison olTicei helwoen ditl'ereiit provinces lo keep local bilviculturists in touch 
willi wlial otlRTF were doing. xM llie J929 conference, llie iclations belween the 
Central and Provincial RilvicuKuristK were further defined, hut most of ns are 
still not siit/ioieidly an are of what i.s happening in otlier provinces. This loads 
to nniieccssarj duplication of ivork not always entirely comparable. "Wniero 
reiietitioii i.s dosiralile. the' oxiiennicnts slioiild be so carried out that compar- 
able results arc obtained. Ohviou.Fly the l)cst coiir.'''e would bo to draw up 
reseaicli progiammes in eonsiilfntiou nitli the Central Silvirtiiltunst. 


Again there are jirohloms einunioii to more Ilian one province or {State in 
India, which would he easier lor uh lo nncsligale in co-ojieration with one an- 
other. It was therefore rightly stressed by the Inspect or-Grcjicrnl of Porcsts 
ill Ills 0 ])ening address Hint eo-operation belween the Silviciilluripts was essential 
for Kiiceess. Pie also cited certain problems which eonid thus be tackled, such as 
regeneration of sal, regeueratioii of tropical evergreen forests, mixtures in 
plaiitiitioiih, etc. The Cent ml Pi ovinccs lias suggested regenor.'ition methods 
of leak, controlled burning and gracing jiroblems, to which llie Piiujah would 
like lo add legnieiation of fir and the study of irri'gular eropa Here* again the 
sei vices of the Otuitral Silviculturist wouiil he needed for drawing u]) a pro- 
gramme and distriJmting field woik. 


Tln<i decentralisation of research work also reipiire.s ijiiiekev cu*culation of 
available inforinalion. Several .suggestions have hemi made in Ibis coimcctioii. 
One is tlint coiaes of annual research ro)iorl.s be supjjiied lo other provinces 
wliicli would like lo see them. A di'aft list ha.s lieeu prepared .showing to wliicli 
provinces oaeli provineo might send its re))(,rl. Tliis draft would no doubt 
meet reqiiivomeni.s. but can bo anieudcd as reiiuiied by represent at.ive.s of 
vjuious pvijvinco.s and Slate.s Pim.|ab ha.s i'<»uud this melliorl useful and has 
also benefit ted by exeliauge of actual files, 

Ciirculnlioii of^ annual and longer period programnic.s lias been suggested 
with the same object, and I do not see why it should not also be done, lieporta 
deal' with past work and programme.s with the future. 
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Other piv'ccstions included publishing results in the Indxan Forester with* 
anti cnculation to other provinces of inteiesting information and 
inspection’ reports received hy the Central Silviculturist 

All IliGse pioposals, which have been admirably summarised by the Central 
Silvicultuiist in his note, are liardlv of a controversial nature, and I recommend 
their inclusion in our resolution. 

Mr C K. Ho-aifu-U’ In some provinces there null ho a fairly large number 
of copie.s of tiic full research report required and if each officer is going to have 
a bcpaiaie copy, I submit tlial our office staff will be unable to cope -with the 
work of copying ■\iniero the report is printed and pubbsbed, we could natu- 
lally get copies from the publisheis, but uhere provinces do not print theii 
repoitb one copy sliould be circulated instead, because out of 20 or 30 pages it is 
quite likely Unit each province will only want two or three paragraphs and it 
null save a lot of lime and tioublc il‘ one copy could he circulated in each 
province L have spoken to IMr. Champion and I think he sees no objection. 

WitJi regard to the prepai ation ol a suminarj', it lakes a long time to 
prepare the Ml annual report ivlnch it is essential for the Silviculturist to do, 
and tlie summary is a very difficult thing for a man to do on liis own annual 
report ft is usiuilly clone very badly indeed in mj province and 1 laiow other 
people have difficulty lu compiling these annimarie.'? K is suggested here that 
LJuiisei valors -houhl undeitake tlie woik but 1 do not think tliis is feasible in 
Bengal 

Mr. Shebbeaub . That was discussed by the Board of Forestry. 

Mr CnAMnoN • The question of the extra tjqiing and office work involved 
in piodncmg an extra copy of the piovineial annual research report for distri- 
bution to <iU piovuieial silviculturjsls can obviously be met m two ways. One 
IS the Aiai that !Mi. Ilomfray suggested of avoiding it by lescrving one copy 
for circulation thiough a considerable niunber of provinces ; tliis is liable to be 
a very slow method, particulaily as these things will usually reach officers when 
they are on tom and very busy with other work and 1 do not think in practice 
piovincial silviculturists uill liiid tins method very satisfactory. AVe might 
decide that this i«. the best procedure under the circumstances, but the other 
obvious altei native would be much moie .Mlisfactory li we could put it thiough, 
and that \iould be to airauge for the necessniy extra clerical assistance It 
seems to ino ab.solutely ali.surd that an officer’s time .should be wasted over this 
soil of Hung J am pei’fectly well awate that provincial silviculturists are 
almost everj^vherc understaffed and most of them have to do an imnecossary 
amount of quill driving, f tliiiik if the matter uere pressed, it is proliable that 
the Eescavch Instil ute' could niideitake the job in the gencinl interest. We 
veiv ofleu lequiio a second coiiy o[ these things for ledger tiling and we could 
strike another copy for distribution. I could not undertake Ibis at the moment 
but I tliiiilv il coulu pioliabiy be aiianged in tune. Possibly the provincial 
silvicultuiists and I could settle il in discussion. 


point Mr Homfiav laised, the qiie.slion of the summary, has as 
Mr Shehbearu has told us alioady hcen discussed by the Board of Forestry. I 
was piosent at the discussion and il seemed to be generally agreed that the 
summary should he written hv the AVoikiiig Wans and Research tlonservator as 
it is so much easioi for him than lor the silviculturist, lo siiiwev the progress 
as a whole This means of course that m the majonh^ of the provinces wheie 
there is no Conservator for Working Plans and Ee.searcli. the territorial Coiiser- ' 
valor shoulcl undeitake it, and he will almost certainly in practice require the 

summary 1 suggest that one such snmmaiy would 
do instead of the two u.snally written at present. As a matter of fact, I considei 
to aiimal mvay important oiioukI, to take piccedcnee over some of our othei 

ae ought lo take up, is the Inok ot a poviodio summaiv of the proitrcs made in 
individnal uivceligaUons. My offleo is full ot the moment of oxpSmZ S 
ilcs which have not hem summarised tor veai-a and yoais. It is maM? heoaC 
\ie arc attempting to do moie than we have time ffir T iiiini- 
sohtiouis 10 cut down a pood deal f tt'^iSran^dn ""vmlpSrfffS 
the programme as we can do tlioronahlv Tf vm, oi 

periodically, it is not very difficnll to summarise llie 
1 think this annual summary has got to be written -inf] f 
iviitteu it oniy foi propaganda pi/po,e, toVef ^To'pri!. on?‘S;;i“d|?Soat 
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and our own province ini'onnod as !(• the progress made. As the Board oi’ 
Forestry has dealt with this already avo shall presumably get orders on the 
subject but 1 take it tlial any further reeommoiiflation made here Avould receive 
due consideration. 

Mr. liowAUD (Chairman) : This question of how to keep provincial silvicul- 
turists in .touch with one another has come up time and time again. And every 
solution so far that we have olTered, although it has taken up a stej) further ff)r 
the moment, has not really in the long run taken us very far. So far as I am 
personally concemed 1 have never found that these Avriltcn repoids i*eally give 
me any idea of Avhat is actually going on, Wc found exactly the same difficulty 
m my province in getting tlic infonnation round among onr own divisional 
officois and others, and after a certain amount of talk wc have lately introduced 
the publication of what we call LeafiHs. We have also our JhtlMvis Avhich arc 
on our ordinary dislribulioii list and go round to everybody. When avc considei 
that an experiment has advanced to .*5uch a stage tliat avo aie pieparcd to let 
people knoAv Avhat Ave have done, Ave piihli.sh a bulletin, hut on the oilier hand, 
veiy often Avliilc the inATstigation is going on wo have Jiad quite a lot of informa- 
tion Avhich Ave could give out but AA*hicli a\-c ai e not preparcil to stand by, and 
it is this we publish m our leaflets. The.se leaflet .s are only scut to our oavu 
staff to let lliem kiioAV what is going on, and are merely interim reports. I do 
not knoAv AA'helhcr the idea can he extended in anv Avay ni if it can ho adopted 
in other proAinces 

The essential point is that if from tlie ml oi mat ion you .send round, a .silvi- 
ciiltnnsi liiids lhal there is something going on in some other provunee that is 
iniporlanl to him, the only solnlioii is foi him to go to his Conservator and get 
poimission to go to that province. If lie does that, a, single week Avill tell him 
more of what is actually going on than ain umonnl of writing can do. I Avas 
-lucky enough io spend a fortnight in Bengal once and tlial has meant that .since 
then Avhenevor I have seen anything in llion lopoHs, I have known wlial Ihey are 
talking about and Avlial they are doing. Until I went there and lo other 
proviiices J never felt the same familiarity I Avoiild like somebody to add to 
the resolution a recommendation that Avlicn a ]provincial sihicult mist finds somo- 
Ihing ill any report Avhich has a direct connection Avilli the Avork that he is doing, 
the Oovernmeiit should alloAV liim to pa,\ a -.hoi I visit lo tlial pi-ovince and 
netually see with his oum oj’cs Avhat is going on 

air. aioBiis : May I ask Avhether it i.s intended that the long report of 60 or 
70 pages Avhich Mr CJiampion mentions should lie compulsory ! Actually 
in the United Provinces Ave do not prepare a long repoii. We are now 
producing the loafleLs just mentioned whicJi keep our officers in the jirovinco in 
touch with intercsiing interim results of experiments, and the annual report wo 
produce is actually Avhat oAvrA-hody ha.s been lalking ahoul ns a summarv. 1 
peisoiially think fi oiii our jioiiit of vioAv that a summary Avhich runs lo -flO pagus 
is quite sullicient and T do not see why avo should Aviitc 60 pages just for Hie 
sake of Avriting. We also make a summary of .T oi- .1 pages for the annual acl- 
miiihsliation report and it .scem.s to me that these two sufficiently cover the 
whole suliject. 

bir. CuAjn’iox : liio procedure in different provinces varies veiy "reatlv 
in (his respect and it is for that very reason Unit we have so much trouble in 
compiling Part II of the Anuml B^ftcarch Uppo}i for all India Actnallv the 
U. P. has led the Avay in this matter The object of all these reporl.s i.s to eet the 
-information read and appreciated, and the mimher of people. Avhn Avill wade 
through an 80 page report is very small— it consists onlv of those who Imve 
to. I had forgotten that the U. P. Rilvicullnri.sl does no{ \n-ite a full report 
T imagined that the report tliat comes in fmm the Working Plans ()nnscr\mlflr 
Avns a snmman' of a longer report— avIu'cIi does Inqipcn to bo the case in practi- 
cally every other province. The justification for these long reports has been 
that divi.sional J'oiesI officers like to haA-e the details of prooress made in 
experimental Avork in their divisimi.s. That is the general fceliiig^’and it is per- 
fectly true that it is A’ery important, and always among the Silvicnlturisi’s first 
daties lo keep them interested and infomerl. I nm not sure mvsolf that the 
dmsional forest officer Avill look through a vopnit unless his ntleution is draAvii 
to the particular paces conceriung lii.s division. T Hunk that is a matter Avhieh 
wnll ha A’e to be decided in each province. If the U. P. is satisfied that the 
B. F. 0 will not rend a long roporf, a summary report is much the best thing 
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1 (a) (o)*3 feelinir in a province (and the provincial eilvi- 

I£ on the *f7hc5 Iho dctaflb are iiilcrebting and would he read, then 

fSat ul bo sen-ed by ciiculatin. the full report ; but 

ibv?ou.Iv m, Si Report should bo wiitten expressly toi that purpose. 

Mr Monas ilay I make one point m explanation/ Li the U. R, every 
I , V I » r«w n poiiv oi the expeinuent j1 tiles for his division and knoivs as much 
ai M.at Silvxcnltmist does 



the - 

Hat of experiments 

ueu 10 U‘il wiial each is about , and also a supplemeutaiy list oi expeiimeuth 
puiitiolleil 111 ihc IJivjsioiial b’erest Oihceib. The organisation and execution oi 
tlie woik ha- advanced tmlher in the IT. R than clsewheie, with very satistac- 

toii results . 

Mr. HowAiiD : Speakmg as a Divisional Forest OiBcer myscU, 1 cau assuie 
you tOcil wiicii 1 leceive a report ol even 20 pages, all I do is to write on ii 
• lilo ' aiju that ja Ibe end ot U. One of the ideas ol the lealiets is that they do 
not giie ih(' whole mass oi Uie stud at one time, i'ou get a small leahei and. 
read through it. tlieu alter a wmie you get another. And iuiuier, to mane 
sure tliat iiiei tio leain something about the matter we endeavour as far as 
pobbihle to hinmnaiise even that JeaUet, ami we pul the summary on tlie Jiibi 
page -0 tiial.tlu* I'eally lazy olhcci cau look at the summary and im-ow it into cue 
waste paperi)abkcl and suli know loughij wkat we aie diivmg at. i suggesi 
Unit il every piovinee did that Ji would be a good thuig. 


Mr. (.'-H.iiii’ios Befoie we actually get to the question of discussing the 
(lialt vesoluticiii, 1 would like to leler yo'xi to a summary note by me which 
all the piovineial bilviculturists— and 1 Umik as many other oflieers as I had 
copies lor— have received. Mr. Pratap Singh gave us a veiy short suivey oi 
it, but there are one or two points on which luniiei Huggosiioub wore expected 
in the course of the diseubsion, and those suggestions riot having been made, 
1 would hke to diaw attention to them so as lo pievenl ihou‘ bemg oveiiooiced. 
On the second page there is a remark headed ‘ Co-operative investigations \ 
Most ol you know about the co-operative investigation on sal inanagemenl 
and regeneration problems which resultod in a lengthy report, and seveial 
oilicis lia\ (• been suggested, i should like to ask that a clear opinion by liie 
coul'ereuce be incoiporated in the resolution ab to whether the sal investigation 
m parliciUar was a step in the right direction, m bother we should eontmuc to 
develop tliat idea, or whether it is uncalled lor, the same work possibly being 
done at loss expense and equally well simply by coirespondeuce and compilation 
here. Actually wo aU derived a great deal of practical benefit from the sal 
tour in that it icsulled in ofiicers of one pro\ince who are keen on this 
side of the work lusiling othoi provinces and gettmg some idea of the local 
torestb and ioiobtij bix proimees paiticipated in that mvestigation and at 
least six pioMnech or Slates are concenied -with the teak technique or certaui 
other I'oiest pioblems. 


The subjects now pioposed mu.sl lie put in order of importance because 
each one of tliem is a yeai’s work. 


Mr. O.sMASioN • With regard lo these co-operative mveshgations, we 
simply have not got the stafl to lay out more expcrunental plots. How much 
would the IVn-est ltesearch Institute he able to contribute lu the way they did 
for the Iminboo plots ? 


-Mr. JIowaud (Chairman) . The fact that you pass a resolution sajing that 
you wanj eo-operativo invesligations made does not bind you to lay out any 
.single plot you innj he asked lor Though we are perfeetly prepaied to agree 
to this resolution, I can assure you Uiat if they asked us to lay out a lot of new 
plots in the TJmlcd Piovinces, we should have to refuse because we have so much 
in hand that our silvicultuiist is already very much in arrears. 


Ml. (.'nini’iox I did not mention the liamboo investigation that we have 
made The bamboo -work that wo did in the proi'inces was definitely laying out 
oxperiniciil.al plots as it was desii.ihle that thev should bo oii similar lines in 
ditterent provinces and provinces had no staff to do tlie woik. It ivas a veiy 
different tiling fioiii our sal investigation where the mu io object was to gel 
interested officers toeether for discussion both in the forests and at the table rad 
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to summarise the position ai\d sec what ftirthei work was icquired. Ilio sug- 
gestions made wcie the outcome (jf the lour, but we left it to the pi’ovinccs to 
adopt those suggestions whicli are nothiiu* more than rceoinmendatious. 

[Representatives f)f prciviiices then lecorded their o])inions as to the lelativc 
importance of the several suggestions for co-operative investigations with the 
following lesnlts, 1, 2 and 3 repi ehentiiig the ordei for the province in 
question : — 

StaUsi'ical Beseaich ui hiofjnlai Ciops — Bombay 1, Burma 1, Kashmir 
], United Provinces 3, Punjab 2. fVnlral Provine-es 2, Assam 2, Bihai 
and Orissa 3. 


(itashiff pxihleni'i . — Central Proviiices 1. Punjab 3, Bombay 2, United 
Pioviiieos 2, IMadvas 2, Kas'bmii 2 

Ihiflciicraf'on of n'ciprccu — Bengal 1. Madras 1, Travancore 1, 

Assam 1. Mysore .3. 

Bpocncrahon mplhorlt) for — Bihar and Orissa 3, itysore 1, Central 
Provinces 3. 

Fit otui Dcodni rcffcaeifl/ioH — X.-W F P 3, Punjab 3, Kashmir 3. 


CoititoUrtl Jiintniifl — Bihar and Orissa 2, Mysore 2] 


Mr. UouMiii) ■ Is it agreed that we should go on A\ith the idea of co 
operative research on the linos of the tour — (This was agreed, 7?e»J. con.) 

l^fr. Cir vui'ioN ■ Tt is obvious that jiroviiiees fall into two or even more 
groups wilhunt a great deal of overlap Those who are ]nn lieulavly interested 
in the regeiievatioii of evergreen forests are niosllv absent from the list of 
provinces in Arhicli gracing jirnbleinh are of lir.sl importance. In reaching a 
decision on the point we shall have to consider what is inMcHcable. These 
.subjects cannot all he dealt with in the came wav. foi instniicii in the ease of 
statistical investigation of irregular crop-s, theie would lie nothing whatever to 
he gained bv touring as we did foi ,s«/. "We are here concerned mainly wntb 
metliodh of investigations, the aelnal work to lie done bv the provincial silvi- 
culturists on lines agreed au mo.st jn omisiiig of ch‘ai iesull.s and standardi.sed 
ill order to kooji the work in uniform lines 


Grazing i.s likewise a .subject in ^\lll(•ll llic Foiest Departinont could nut do 
u great deal because everything which should be done involves expenditure 
iCiich we cannot afford to incur. The reMilt.s of the C. P evjicrinients wc shall 
hear latoi, and here again 1 think we can only progress by t lying out different 
methods, as the C. P. is doing. A juelimiiiaii .survoy .ilreadv in piogi’ess 
and T think it should not he long before we can suggest Ihies of work to proA’inces 
Avhich are sufficiently interested to lake it np. But (be question will come np, 
“ Has the Silviculturist lime to take it np .and if not, can the T), P. 0, do it 
3 am quite certain AVe .shall find that the majority of provincet. Avill say tliat they 
cannot underlnkc it 


The regeneraiion of evergreens olTe''.s move pvt.nnbe for Avork of this kind. 
T liaA’’c. fortunately for myself, been nlile to see most of tlie important centres of 
Avork .'iiid AVG certainly are getting somewhere Avitli it. 

The regeneration method.s for teak, .surorisingh enough, Iiavo draAvn 
practically no votes. Bihar and On’s.sa and MA’^sore put it first, and the Central 
ProA'inces put if third ; the other important jmivinces do not; inelnde it. Tt 
Avould not look as though there Ava.s ain jiarliculav demand iVu* any .sjiecial Avork 
on that subject. I think perhaps the leason for that is that leak Avork in tho.so 
proAnnees is already such a mattei of routine (hat exforybody feels (hat such 
progro.ss as i.s possible can be made liv tin* D. F. 0. who is in a \*ery strong 
position as compared Axith the SilAaeullurisj, for lie can money and staff for 
it. and lias to make frequent inspection.s as a routine mea.snre. 


Bo actually it b'oks as though xve sliouM take up the regeneration of iroiiical 
evergreen forest first and do xvhat ive can .sinmltaueonslv xvith tlie irre"nlar 
crop and grazing problems. It looks .i.s (bough av(‘ can make .som(‘ progress 
Axilh these’ txvo by getting together and discussing 1hing.s on the spot, and at 
the same time, as the Ghairman has said, aa’o can utilise tlie ojiporlunity for 
ilisoussing other problems of_ nmtual interest I’he N'orth-West jiortion of 
India is rathci left out of (his and I sec no j-ensou why (he North-TFc.sl 
provinces and States should not co-operate in a similar xvny in (heir oaati special 
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n«Tr.« I*! trealment of fii forests These pioblems have to ho solved 
KOToThe nrgMcv ansos, ollieiwiaa wc.grt tha only too oonmion position when 
somethuiff mist lie done and piesmpt.ons m e put ionvai-d £or domg things 
on a big scale v’hicli ouglit never be done until preliminary investigations have 

been made. 

Jlr Homtiui : I see that the lecoid of the sal investigation suggests how 
fai 1 he different provinces can go in «.olving thoii own problems and I have 
h'poii wondering if we could not go a slop fuilhoi and suggest that the Central 
Rilvicnltiuist might draw up a general proved m eoiiMiHalion with Ihe provinces 
concerned and suggest a progianunc to each 


Mr CniMi'iox Foi the legeneiation of eveigicen foresls, which wo put 
fiisl in our lisl, I have alieady sunimai ised the ])osilion A.s legavds the dis- 
Iribiition of work which Mr. Eomfrav suggests, the more we go into these 
problems the moie complex we find tliein 1o lie AVe aetuallv found for sal ihal 
we had to diffprenliate 13 hniea of foiests, in anv one of which it would ho 
dangerous lo aiiplv vdthout check ihe results obtained in the other 12 Tf that 
applies to a lelativclv simple problem like more or less piiie sal forests, it would 
applv still more to the complex one of evergreen forests. T thinli myself we 
eould verv nsefullv dsit togolhcr the foni or five centres where evergreen forest 
problems are mot, just as we did for sal, disensh the thing on the spot and draw 
lip a programme Tt mav he questioned whether a further suinmary is necosann,’ 
for the regeneration of evergreens "With regard to grazing T have been trying 
to issue a smnmaiT for the last 2 oi 3 rears The trouble i.s that there is very 
little to summarise The information we have comes either from Europe 
fmaiiilv the Alpine legions) or yoith .Vmenca. t r . from temnerate elimato.s — 
in othei words, nothing applying to tropical India In India itself we have 
lots of pet h' experiments fioni vhieh we eapiiot draw anv final conclusions. We 
have the nno svv^^pjnatie invf>p<igati'>n in the C P wliieh has not been going on long 
enough to give results, and one in Bomhav, and in ponneetion ivitli these T think 
a summnrv would be definitelv useful 
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[Item 1 (d). 


Forest Photography, 

Papers -were contributed by Messrs. E. W. Carroll (Burma, p. 41), j\I. V. 
Laurie (Madras, p. 44), E. C. Mobbs (United Provinces, p. 45), H. L. Wright 
(N.-W. E. Province, p. 47), and E. 0. Shebbeare (Bengal, p. 48), making sugges- 
tions eon corning the preparation of the ‘ Pliotograi)hic Manual lor Forest 
Officers ’ which was reconunonded at the 3929 Conferenco, 

Some (»1. Uiose papers were circulated before the conference and short notes 
were received fioinMr. F. W. Chamjnon, the Silvicultuiists of Bengal and the 
Central Pro^’^ncGb, and the Foicst Research Officei*, Bihar and Orissa. 

A brief debate (p. 49) was opened by Mr. Suehhe/Vue (Bengal), ilessrs. 
Mobbs and Laubib also spealdng, the cliief point discussed licing -what to include 
in the Manual. Mr. Shebbeare proposed a draft resolution which was accepted 
-with minor alterations. 

The followdng resolution was proposed liy Mi‘ t-.ijEnuEAiiE (Bengal) and 
second by Mr. LAunm (Madras) and passed by the Conferenco : — 

RESOLUTION ON ITEM 1 (d). 

RBsomuiiD that — 

Tlieime has noto coma foi acUon to h&t alien jo}\ f,lie compilation of |a 
Manual of Fok^sI 'Photography. Realising the difjerrnces of equipment a}id\ 
attainments, this Conference considers that the wquirenients could most usefully 
and economically he satisfied hu the compilation and scpaitite publication of 

(i) gencial uifoimafion and hints, lihely to he useful to the average 

forest photographer, and 

(ii) a much more detailed manual for research officers and the more 

seuons forest photographer. 

The conference furihei considers that tn the first instance no one persoit 
could be ashed to compile all the ‘information inquired, and recommends that all 
the notes and diafi lists of contents that have been prepaicd for this conference 
should be sent to all Provincial SiluioiiUimsts, who should cnciilate them to all 
interested Forest Officers in their Piovinccs inviting further suggestions. All 
suggestions shoidd then he sent to the Ccnital Silviculturist who should ariange 
for their final cunipUation, 

« «F « « • • • 


Report by the Silviculiiinsi , Fotesf Rcseaich Tnslitutc, on action taken 
on the Resolution passed by the 1929 Conference. 

The Resohitioii passed in 1939 roads as follotvs : — 

IliiSOLVED ilwt this Conference accepts the proposals of the Central Silviculturist as 
modified by the Committer and in open debate. 

Proposah as accepted ; 

' 1. lilvei'y SilvicuHuriil Research Oflice should have a good camera suitable for forttt 
uTirk 

2. Every Silvifuliiir.i] Research Office should liavc a classified collection ql photo- 
graphs The chifisilieal ion .should as far as possible he uniform. 

,3. Every Silvieuituvisl should himself plioiogiapli unless one of his staff can do it, 
and should loolt upon the camera as an indispensable recording instrument for expeW- 
mentnl plots and the fore.sl generally. 

4. Each Provincial Silvieulluvi.st should send in annually to Iho Central Silviculturist' 
n diiect, print of each photo liliely to be of general interest, wliieli has been added to liis 
eolleciion during the year. The amalgamated eollcclion of photos from all Provincas 
Bhonid be circulated to Provincial Silviculturists with a note for each as "to wbeie ' tlio 
negative is stored. The Provincial Silviculturists would, iwite direct-to Iho officer ffifilditig 

UEBI 
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+i,n npffjilivc for any prinK required by them Tbo Central Silviculturist 'null similarly 
ask for any ]TJii1s leqiuicd ’JJ' 1’”"- “"f* supplied on liis standard size (Full 

plate) 


3 The TfosLMieli In‘ditute should store nefrativcs for those Provinees which wish to 
place Ihcni in his ihiPfie Such negatives would he ictmned by the Eescatch Institute if 
at any time tlic Proiinee should wish to store its own colleelion 


6 Tlie Photo Seetion at the Foiesl Ecscaicli Institute should afford all possible assist- 
ance witli pJifit.igJ apliie work in Hus connection 

7 The Central RiiVicullui ist should ntiiintnin os complete a collection as possible of 
foicign photos and slides ol gencial Mlvicnltnrul mteiost 

d As o]>poil unity offers tii.ils sliould be made under forest conditions of possible 
inipiovoiiicnts such as stcicoscopie viCuh, special appliances, etc, results obtained being 
ciiciihilcd loi intoiraalion 


9 A shoit manual dealing with pliotography in tlie foicst under Indian conditions is 
xequiicd h eoiild best be compiled by the collaboration of ofliccrs having special know- 
ledge and t-\]iuiicuce oi the subject 


Thu Ouvci'jimunl ot India accepted this resolution as it was passed. 


1 Uameias in u.sr aie reported to bt : — 


.dLssam.— Kodak Automatic, 4" X 5". 


Bengal. — i plate Tropical Sandersou (1930), Triple extension, Thornton 
shiillei. Goerz Anasligmat F.jG.S, 

Bihar and Omsa — i plate Eubign Empire camera (1929), Boss Homo- 
centric E.|6 3, Triple extension, 

Bmma — Smdaii Una ] plate Ross Xpress Fl+o Stereo fittings. 

Central Vrovinccs . — i plate Sanderson. Cooke Anasligmat. 

Madras. — \ plate Thointon Pickard Special Ruby Redox, Cooke Anastig- 
mat 1<.|4.5. 

Silviculturist uses his o\ni Agfa-I'?olnr 9 X 12 cms., Agfa Solinear F.I4.5. 

Pwijnb — .3 cameras, vip., Kodak No. 2-A ; 4 plate Sanderson Tropical, 
Ross llomocentric F.|r).3 ; no details given of Uie third. 

-United Provinces.— A full plate camera with i plate lens and in^fferent 
shnttei . Silviculturisl nscs private ^ plate camera extensively. 

2. The Punjab, the United Piovinees, Bihar and Orissa, Bengal, jtfadras 
and Binma have classified collection', of photographs, and ai'e beheved to be 
using the Foicst Ro'careh Institute (•las.sihcntion. 


3 Madras and the United Provinces have experienced photographers as 
Silviculturist. Til Burma and the Punjab many fojcst photos by other officers 
liave hi'un added to the collections Relatively few photos have been taken in 
the remaining provinces and to this extent the resolution has not yet been carried 
out. 


4. A collection has been oiionlnted annually as proposed 

3 Negalivca aie now stored at the Forest Research Institute. ' 

6. A large amount of ivork has been done at the Forest Rosoai'ch Institute 
foi the United Provinces, the Punjab and ^Madras, and copies of photographs 
taken by the_ Centra] Silviculturist in the same provinces and in Bengal, the 
Central Provinces, and Bihar ajid Orissa, have been sent out for the provincial 
collections. 

7. Very iew’ foicign photos have been received at the Forest Research Insti- 
tute. The lantern slide collection has been, increased from 497 in 1929 to 1,263 
in 1934 and slides have boon issued on loan to the Punjab, Bibar and Orissa, and 
Bengal. 

8 A tuimber of stereo photos have been talton. 

9. A photographic manual has not yet been compiled ns no one has been 
fouiicl ready to midortake the task. 
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[Item l'(d). 


Contributed by E. W. Oabiioi.Ii, Offg. Conservator of Forests, Northern Circle, 

Burma. 

A Few Notes on Piaetical Jungle Photography. 

1. P]u>i.o;yi'.o]ilis lakon by silviciillurally-niiiided Forest Officers can be 
classified niKlor <ho following heads : — 

1. Olose-njis of brandies, leaves, flowers, fruit, etc. 

2. llalf-leiiglbs, boles of trees, etc. 

3. Uiiderprowlh. 

4. Medium-distance photos, c.g., of regeneration. 

5. TVliolc trees — e.g., single specimens, plantations. 

6. Landscapes — c.g., afforestation 

2. Appai-atus. — ^It is unfortunately tiue that the only type of earner™ cap- 
able of taking all the above subjects perfectly is a plate camera of the hand-and- 
stand type witli a really good rising front The camera must be « plate model 
as for accurate focu.'^sing (e.g.. for subjects 1 and 2) the ground-glass screen 
must be used nhilc an exceptional rising front (all tlic better if combined with a 
swinging back) is c.'^'sential for the numerous expnsmes one has to niakf of sub- 
ject 0 . 

Tin* groat obiection to these cameras is the length of time demanded by the 
taking of a ]'i]iotog’’aph \\'hn<t with assembling the stand, selecting the point 
of view, arranging the stand on uneven ground so that the camera is level, 
focussing through the hack .screen and testing the exjiosure, I have seen an 
ornineiit Silvionltuiist who was al.'io an experienced photographer take a timed 
2i) minutes over one exposure. 

Tliis is not good enough. It is liable to prevent the taking of photographs 
that ought to be taken, or if the photographer is conscientious enougli to iii'^l.'*! 
on making exposures, it prevents him covering as much ground as he would 
otherwise have done in the course of a morning. 

For this reason it i® very well worth the while of any ofiieer who is ex- 
pected to lalxo pliotngraiihs to earrv about a camera of the reflex as well as one 
of the band-and ‘■'tand type. Tn tlii.s coimcetinn it is to be pointed out that 
whereas the nmineiit Rilviciilturisl inentioned above took 20 minutes over a 
couple of oxjio.snres from tlie «ame spot, the writer, u.sing a reflex, made four 
different exjjosurcs of the same subject from different points of view in rather 
under 5 ininnto.s. There was nothing to choose between the two .sets of photo- 

t?rnpl»a- • i! 7 

Further notes about cameras. 


3. The hand-and-.’itand camera — Wliole-plate and half-plate cameras are as 
extinct n.s the dodo and should bo relegatod to the shelve^; of a mnsonm 


■\Vith the fine grained and perfectly sliar)) negatives obtainable with the 
greatest of ease llicsc- days and the foolproofnoss of enlarging apparatus all that 
is wanted for si] vi( lilt lira! purposes enn be achieved by a ^ plate camera, 
Actually a smaller enmera would do but the writer reeommends ^ plate as focus- 
sing, generally in pour liglit, under a dark cloth is. in praoticc. rather difficult 
with smaller .si7,e.s, and as 1 plalc.s are probably the commonest size of plate used 
and fresh wijijilio,'- can always be got. 


The JieflcsD camera. — Any good class 31" X 2^" or ^ plate model would do, 
the main point being that it .should pos.‘?p.‘?s as big a range for the rising front as 
is ]) 0 s.silile for this tvpe of camera. Tho more effieioiit the rising front, is the 
less often will it be Dceessary to make use of Ibe band -and -stand cnnieva. 

f (?) A Sinclair ^ Fun ’ ^ plate hand-and-stand camera 
\ [ii) A Ncv.’man-Sinclair \ plate Reflex. 


The ideal pair 


The writer of this note was fortunate enough to nossess this combination 
for some year.s before tbo impo.rition of the ‘ cut ’. The advantages of that 
particular reflex were that it took the same platc-bplders ns the * Tina ’ and tlial 
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•4 ovcnrl n n-iifiiantcpcl ncciiraio sliniter of the Compur t^TJQ and not th.at 

abonniialiori, a 


ten jeais or mojt, 


Before len-vinp the suhiccl of cameras it shoiild be pointed out that perfect- 
ly goodplKilogiaphfr of Hub.iects 3, 4 and 6 can he made witli any camera of the 

Kodak 1} pc. 


Miscellaneous Notes. 


4. Plates or Films — As far as results are concerned it is absolutely immato- 
lial ylnch aie ii“ed 

An obi<‘‘’noii to plates is that if halation is to be avoided they should be 
liaeked and barken plates are not nhvays easy to c,ei On the other hand, if a 
deielopiiiii l.mli i“ iT^cd, plates are vasth easier to develop, fiv, wash and diy 
than films are, and developing can be done, in fact is best done, by daylight. 

Films aic easier to cany about and store and any common film is more or 
los-5 lialation-pinof 

In any case, whethei plates or films arc used. ]ihotos:i aphers aie advised to 
use ortbocbronintio (oi, aftei experiment, panchromatic) types and to stick to 
one make, so that its peenliariiios become known 

■While on the subject of platen there is one point that should be mentioned 
and that is ihal anyone iisiiiu plates slionld understand the internal const i uetion 
of plate-holder.s and be prepared to replace tlic strips of velvet used to exclude 
lieht 11 these become worn and smooth entiielv oi partially foeged negatives 
V ill 1 esidt 

5. Pidtina plntes info dark slides. — ^If pandiromwtic plates arc nsed there ' 
mn.sl 1)0 absolwt" dnrkne''S both for jnittiiig ithem from the original box into the 
slides or from the slides into the devoloping-tank The -writer uses one of the 
«everal (’hiumina-baas on tlie market and insures still further against fogging 
by putting a thick blanket on top of that 

■With ordiiiarv and mn.st ortlinchromntie platc.s such elaborate preeantinns 
are not neeessarv Tf the ehanues ai’c done bv dnv-light the ebanging-bag 
should be nfed Tf at night it is only dnect lamp-light thai must be guarded 
again^-t The wiitei ho.s foniicl no linnn to be done if plntes are put in one room 
of a bungalow v’itli an oil lamp binning in ibc next room and the door left open. 
Full mooiiliglit also does no barm to a plate. 

6. Use of Chanping-hans. — When changing-bags are used on the occasions 
mentioned in the last paia the operation,'? must, of eonrso, be performed by sense 
(if touch only. 

7t is hv no iiK'aiis casv to put 12 plates either from the original box into 
i)Iate-holdeis oi' fiom them into the tank coxTPctlv and vdthont damage to the 
plates I’his is paitienlarlv so on a warm dav when the ionch of a damp finger 
on the fdm .'■ide ol the plate leaves an ineradicable mark A verv eorsidorahle 
amount of jiraetiee with old ncg.atives and the thinking out of definite systems 
aio ossinitial beJ'oie either operation is undertaken seriously. 

7. Lens-hood — The taking of photographs more or less straight into the 
sim is somotiims iinavoidahle ami oceasinnally advantageous. On sncli ocea- 
i lom a lens-hood is essential. 

8. Stand. — A first class -wooden stand is essential. Time -will be saved 
■when getting ilie camera level if tbe screw is detaclmblo. Tf two cameras are 
n«ed Ibe tliread.i may not be the same and different screws may have to be 
carried Spare '•ci-ews shonld be available in case of loss. 

9. Evpo^wc-mefcr — ^Modern plates and films possess enormous latitude 
and a possible pietine can bo prodneed with an exposure 100 per cent or more 
wrong 

All the same the picture is nndonhtedly better and enlargement is vastly 
faeililalod if (ojiosnie is approximately eorrect. 

Foi most open-air subject'? exposme can be ealcnlafed in a few seconds from 
Ibe revolving nietci in the Enrrongh.s & Wellcome photographic diary. 

' In -^bady innglo, liowcvcr, the use of a moi e complicat ed meter is neeessarv. 
Til ere are immei ons makes on the market and all are good. The chief thing is 
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fov the ])hotoj;i'iiplier to laiow how lo use llic one he Jins nnd he able to gunraiiteo 
results. Prnctiee is obviously cssoiilial. 

The 1ahif»g of the photograph. , 

10. The time of dag and point of view. — Most silvicultural subjects include 
a numlier of tieus or vlanls at varyhi*!; distances from the camera. If these arc 
lo show up well in the photograph one side of each tree should be in the sim and ■ 
one in the sliado and this can lie achieved onlv when the sun is fairly low and if . 
a vicw-i;oinl is sch'cled with llic .sun well lo one .side. 

If possible photos should be taken before 10 am. or after 4 p.m. 

11 jioitu'linics happens that one wants to photograph an immovable object 
from a particular s]iof and that the .sun is in flic wiong position when the place 
is first vi.sited In such cases, if time is available, it is well worth while cal- 
culating with a compass at what time the sun will be rigid and then returning to 
the pl.U'e lomalfo the exposure. 

11. Compofniion of a photograph. — This note is not a dissertation on Art, 
so all that will be ^aid on this subieet is that if there is only one principal object’ 
in thn vliolograpli it should not be in the exac.l eeutic while if there arc two or 
more some allein]'! .‘>hnii]d he made to ‘ balance ’ them 

12. Scale, — ^All forest photos .should include some object by which the size • 
of the object heiiu* iihotogrnphcd can be judged A human being, a walking 
stiek or, in !he case of e]ose-ups a section of a nieasiinng tape are suggested. 

13. Foni<t.<ihig . — Forest subjects can be divided into two main types as > 
regards foeusqing : — 

(a) ■tlio.sc in which all detail should be equally shatp ; 

(h) lh(i«;e in which it makes for clearness if only the prineipal object or 
objeot.s are sliai-p while the remainder of the photograph is out of 
focus. 

N'oihing need he said about the entirely .sharp type except that a small stop 
(say f llfi) inti'll be u.«pd and the exposure calculated uceordingly. 

‘Wlien oidy one object is fo be sharp, differential ffioussiiig must be omployod 
and the photoVpnpber must trv different atop.'s at the same time examining the 
re.sulls on (he ground-glass to decide which slop suits bis pnrpo.sp best. 

DitTerenfial foen.ssina is iin'aliiablc on a siiiile'^s day as it is the only, possible 
method of '•howing perspective. 

Treatment of rvpo.^cd plnfc.^ or fdms. 

14. The y vilei is strongly in favour of developing in the jungle. In Burma 
at all events professional pholographers lo whom exposed plates eonld be sent 
are few and far between, and even if plates are .‘.enl to them the odds are on their 
being serai clied, damaged irreparably by finger-marks or improperly washed. 

Apail from lielter work other advantn.ecs of developing oneE.elf are (}) that 
one can see re.sulis and possilih retaKe unsucees.sful iilinlos ; (i?) that all plates 
and films in the lains and panchromatic plates at any time should be developed 
as soon as possible after exposure. 

The writer iices a tanl: and the fime-and-tenippraturc method for develop- 
ing plates, and di-^jlies and the visual method for films, Uy1.ol has been the 
developer used ioj many yoaia. For a dark-room lamp an electric torch wjlli 
two disc.s of non aetinic fahiic inserted niider the gln.'^s is most .satisfactory. 

TTardi'iier .‘-hould invariablv he used before development ns, if plates are 
hardened, devolojiiug can he done with water at practically any lomperalure and 
the drying ])eriod, which i.s verv dangmme when dust or insects are aboni, can 
bo fchoVlened cnoj-mously and the film is Tendered almost nninvulnerable to 
damage by monkls, etc., when stored in due course. 

A concent rat ofl solntiou of hypo (acid hypo in the cn.se of films) should he 
Ifppt loadj -mixed and be hrought to tlie lepqieraturo of the water to be used for 
developing and washing. Tin’s is becanse (for some reason unknown to the 
writer who i.s no chemist) fre.shly made hypo mako.s the water in which it ht 
dissolved much colder than it wa.'* before. ■ 

-If “ frilling ” of the negative is to bo avoided all ilio solutions in which 
ncgatlve.s are, placed must bo approximately t.he aamo temperature. 



44 


iiem j. 

15 JVashinff is the chief difficulty of developing in camp and unless there 
nieiih oi:"( lean ivatei avuDahlc, say, i dozen kerosme-oil tins full, developing 
dt'fiiiileiy caunol he done Assuming that such a quantity of water is available 
tlic viitei has found thal the best washing-vessel is a kerosbie oil tin (which is 
free fiom iiisi) "'itli a few small holes punched in the bottom of it 

If plates .‘ue used the whole rack containing them is placed at the bottom of 
the tin, while if hlin? used tliey sliould be cut into strips shorter than the 
height of the Tin, each strip then being suspended vertically in the waler. 

Tlie o]jei.\lioii of washing then consists of a servant keeping the water up 

10 the top vilh the household bath mug while master sits back with a well 
eartied pipe and oiganises the ivatei reserves. Washing should be carried on 
fur at least half an hour. 

16. Drying is accelerated considerably if surplus water is viped very caire- 
fiilly olT the iiejjarivcs witli woll-wushed and iion-gntty fingers. If the iiega- 
tn es have been i eallv well liaidencd they can then be dried either in the (not too 
hot) sun or lensonahly iieai a fire or lamp. 

Don't alfei ihc rate of driung of a negative in the middle nf that process. 

17. Priniing . — The important part of the result, i c., the negative, having 
been (jhtaiiied ijiinlnig can gonoially he left until one returns to headqiuirlers 

11 is useful, ]i(n\evei, sometimes to he able to do a print at once, and for this 
purpose a p.u Icet or two of self-tomng paper and a printing-frame can bn in- 
diuled in the lal 

18. Enlargcmcnis . — The making of enlarged negatives or prints is generally 
hebt left to proiessional photographers, 

«■ r « • • • • 


PAPER (H). 

Gonirihvtcd by M. V. L,vmitB, Sihnculhinst, Madras. 

Preparaiion of a photographic manual. 

Points wiih which such a manual should deal with are ; — 

(1) Apparatus — suitable types of cameras stands, lenses, etc. 

(2) Mafenafs — ^best lands of plates and films to us^ etc., for particular 

snhiu'ts, including, use of filters. (Trials by dential Silvicultiirisi 
of diifeieiit fillers — e.o., gieen filters covering a ven* uai'row 
speciial hand — ^for getting diffierentiation between varying shade.s 
of giecn so as to be able to distinguish foliage of different species 
when mixed up together). 

(3) Actual field loojJc. — Best land of lighting for different subjects. 

Selection of view point 
Exposures 

Exposuie meters and tables 

Soto best to deal %oith difficult subjects 

Excessive contrast, halation, insufficient contrast, movement, etc., 

Paiticulais that slmdd be recorded for the titles of silvicultural photo- 
graphs 

(4) Derdopment and printing — with special reference to tropical con- 

ditifiiis (tests with developeis for work .at high tempoiatures to 
he made by Central Silviculturist with different materials),- papers 
and printing methods lo use in order to got permanency under 
li'c)]iical conditions, etc ' 

(5) Sicrco’icopic photography — its uses, — apparaitus required — (siiocial 

stand head for single lens cameras, etc), its limitations— -best 
.sizes to use — best methods of pi'cseutation. (Trials to he made 
- wiDi anagh-plis— tiansparoncies on diapositivo films, etc.)— best 
tjqies of apparatus for viewing stereo photographs. 
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(6) Silviimliui’al Photo collections and records — ^methods of keeping 
Xnint and negative collections— negative storage and preservation — 
inelliotls of monnting and titling prints — ^indexing and roferoiicing, 
etc. 

The ahovo points are.inst jotted down on- the spur of the moment, ami Jay 
no claim to comidctcncss. Otlier chapters miglit deal with Lantern-slide pro- 
duction, Cinema photography, etc. 

The book should not replace any of the standard photogi'aphic text -hooks 
but deal with ]>lu)togrnphy from the .>ipcpial view point of silricnltnral lesearch 
officer. A full bihliogiaidiy should he included, kfr. P, "W Cliampion could 
doiililloss pi’ovide much valunhlo nifnrmnlion, — and might be the most suit- ' 
able person to write the book — at any rale the lechnieal poi-lion. Mr. Seaman 
might also be o1 assistance. 

• •••••« 

PAPKR (111). ■ 

Cnrdrihuied bi/ E. C. Monns, Sthiculftaisi, United Piovinces. 

Forest photograpliors eaii he divided roughly into two classofi Fiistly, 
there is the l.'irge liodv of camera owners, who do not know much ahmn photo- 
graphy, and whose »‘hief eone<'rn is with the exposure ; devrdoping and printing 
are usually lofi to other peoiile. Sceoudly, there are the more serious photo- 
grapluii.s, among whom all Silvicnllunsts should he included, who go more 
deeply into the (piostioii of cameras, plates, filters aud oth(>r matters affecting 
cx])os*nres, and who also ate coneerned more intimately with the developing 
and printing of their own exposures, and sometimes also of other peoples. 

Holh ela-ssi-.s* prohahly feel the need of a manual of photography, hut thgy 
do not require the same infoiination. In dealing, therefore, with the question 
of a maininl of finest iiholography, it is neces.s’iuy to decide first of all whiim 
the manual is inlend<*(l for. T1 will probably he generally agreed that in the 
first ])laee the maiiuni .should be for the serious and would-be seiious photo- 
graplicr. Put tlie fins! class of ordinary pholographors should also he caleijed 
for, ^’hey li.avc numerous o])])ortuiiiti(*.s of taking j)hoto.s that a Silviculturist 
eaiinot obtain. As it is they often urudiiee quite good pholo.s. and with a few 
hint.s and a little infornialion to enable them iti make better use of their 
camerub, Ihej (ould conlribute veiy valuably to a provincial collection of forest 
photos. 

I Biiggcsl. therefore, that in the fiisl place a fairly comprehensive manual 
of forest iihotograpliy be compiled, and that then a In’ief suramaiy of points of 
intcre.st to onlinarv photogiaphers he i?.snod The latter would definilelj' avoid 
anything liable to’ confuse, and nould contain infonnntiou applicable to tlie 
ordinary folding camera, and to tlie common makes of roll film, film pack or 
plate.'?, and might also eontniii a little additional elemontaiy information on such 
snbjoe.ts as exposure mclors and tlicir uses, slops and llioir nses, etc., wliich 
miglu not appear in the detailed manual. 

1 have drawn up a list, as au appendix to this note, of the points which I 
think should be dealt with in the raaiuinl. But these are only the points on 
which I peinoiially feel need of information. Others will probably not feel the 
need of infornialion on all these iioints, Imt may require information in other 
directions. 

] suggest, theieforc, that one officer, pieforably the Central Silviculturist, 
be nominated a.s the compiling officer, and that all Provincial jSilviculturjsts 
aii'I any otlieis. interested in photography wlio tmiy so dc'iLve submit to him 
lists of Tlie points which they con.sidor should be dealt with in the miinnal, 
grouped under convenient heads. 'Jlie e.ompi]ing officer should then amalga- 
mate all those lists and chv.ulate the final li.st. All Silviculturisis and otlnws 
who have sent in .‘.iiggostions should then write brief nfilG.s on as many of the 
point.s as they can, based on their own oxpciionce. The compiling officer would 
then amalgamate those notes and .supidemcril Ihoni with notes from standard 
works of rol’ore.nec and if ncee.'isary -with notes from manufacturers of photo- 
graphic luaiorials. 

• *••**• 
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-Appendix. 

Poi 7 tfs to he dealt with hi a Manual of Forest Photography. 

Liijht conditions in tlio loiest. The dilference m iictinic value of light 
at diffeiciit lunfs ol the day compaaed vith light at midday uudev different 
cnndilions of shade. 

Plates .'111(1 Illins- Compaiison of speeds, grain and hardness of film of 
'lifiereiit makes Jiecomniendations as to best plates or films for different 
(.■lasses of pljologiaphy. 

Kxposinc inelors Diffeient makes and suitability for forest "work. Allow- 
jiiiCfs to lie made for vai ions types of work. 

Slop and I'liqiosuio 'When to choose between a small stop and a long ex- 
jid^'ine and a vide stop and a shoit exposure. 

I'lxpo.siire. "AYhen deliboiately to over expose or to under expose. 

{( (} 'When a pbotn has to he taken m faiily open forest at midday, it 
iipidit he advisable delibeiately to over expose the plate, so as to 
make sure of getting the details, of the shadows, and then to 
icdiiC'G the high lig-hls after development. 

On ilie othei h.ind, when photographing a single tree against the sky, 
it miglit he belter sometimes delibeiately to nnder expose, so as 
to !*cl a sdlionctte of the crown form.) 

Fiiicis Gi.kUs by different makers and their uses with vanous kinds pi 
I'l.ites or tilni.s Yriieii it is heller not to use a filler, and when to choose between 
different giados. 

[e.g, ]('ni sfiiiic views T have used a red filter with a panchromatic plate, 
involving 24 times (he nonnal exposure If frees in the lore- 
ground me to ho sillionelted, this is quite suitable Eul if detail'- 
of foicst or trees are leqmred, a much milder orange or yellow 
filter would ho hetlei.) 

Devidopinent. Relative effect on various typos of plates and films. Use 
of desensiliseis 

(This J convjclor very impoitaiit Often one has no option in the matter 
(»1' time of day oi hghtiiio eondilioiis in taking a photo, and one 
kiioAis hclbrohand that the plate will be definitely either Mat or 
over exposed. ]\Iuch could piohalily he done to help matters if 
one could choose a developer that wull either enhance contrast, or 
, will soften contrast, as the case may he.) 

Improving the negative Intensification, clarification and reduction 
T\-pes of lechiemg agents and their relative effects. 

(r.g. In lanlein .slide making, I nearly always clarify the ifiate in a 
weak lednccr, and sometimes inlenlionilly over expose or over 
devoloj) to peimit this ) 

Prmtin« paper? Types of papers and their speeds Effect of speed on 
nature of ])rint Snilalnlity of different papers for different subjects, and for 
different guides of regativos. 

Devolnpnient of gaslight and hiomidc papers, and of lantern slides. Oom- 
parisoii of diffeient developers, with special lefcrence to enliancing or soften- 
ing contrast, and bringing out of detail. 

Toning — toning agents and their effect ; value of toning. , - 

Notes on colnui photography. 

, Notes on Cinematography. 


Note hy Mn I'j "W, Caiuioee or Mr Moths' 'paper on the, proposed Manual of 
, Photography. ’ 

I 

Poisonallv T am not in favour of producing a coinpi ehensive manual an he 
snggnsls Tlu'ro must already he m exist ('nee standard work.n on photogra-nliy 
which are Iwoughi up to date at frequent inteiv.'ila hv expeits anil which eon- 
taiu information on aU or nearly all of the branches'of the subiect mentioned 
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by him. Such etandard works would be cou.'iidGrably more attractive, com- 
prehensive and up-to-date than a de])arlinenlal manual would be a couple of 
years after it had been ijrinted. I sugtiost that each Silviculturist's library 
shoiild include one or two of such standard w(u*ks and alsf) several move elo- 
meritary boolis. The SilvicultuiLst could lend lliese oul at his own discMotion 
to people interested. 

What 1 think oui manual should eons’st of is a series of notes on points in 
connection with which, owing to exibleuee in India and to tonring in the jungle, 
our practice must differ from practice in moie civilised suirounding.'t. To tliat 
end J suggest lhal one or two of the belter class st.-iudard works he taken, and 
that 

(i) a list should be made of the various subjects dealt with, ineluding, 
of course only such .subjects and such delails Unit are of inleresi 
to a forest officer in that capacity. 

(«) Against each of these .subjects it should he recorded in separate 
coliiniiis — 

(a) whether the notes in the hooka apply to India generally or not ; 
(h) wliethei they apply to a touiiiig forest officer or not. 

Our manual should then, to my mind, consist of comprehensive practical 
notes on the subjects and details against wliieh “ No " had been reconled in 
Cols 2 anil 3 of tlielist, and also of infoimation on points nf ini(*rcs1 not record- 
ed in the original books 

2. I am going home on a year’s leave very shortly and if T can be of any 
assistance in the way of selecting books on Photography in ICngland I should 
be delighted to do so, 

V • « « t » • 


PAPEK flV). 

Contributed by If. L. Wmght, Conservator of Fouists, North-West Frontier 

Pi ovincc. 

The first point to be considered is whether Ihe manual is to be a self-con- 
tained treaties on forest photography or meiely supplementary to existing 
liandbookb. 

There are fc»i many good liaiidhooks on photography already in existence 
that it seenus unnecessary to add to them niul for this reason a eoui])ara lively 
.short iiamphlel dealing with the .‘ipeeial asiiects of forest ])hotograpli\ pro- 
bably all lhai is necessary. 

This bhonld buggest the most .snitahlc types of apparatus, — cameras, stands, 
lenses, filter.s, etc., — and of materials, — ^jilates and films, — ^for forest work, and 
should also give Jiints on such .siilijects as lighting, slops to be used and expo- 
sure 

An regards expoburc and jiliotographie processes in general, one of the 
best guides for the ordinaiy worker, lather llimi the expert, is the Wellcome 
Exposure Calculator, Jlandbook and I)iaiy. This might well bo adopted as the 
standard book to be used and the manual could then give any snpplonieulary 
information rerpiired, siioli as a siiccial Exposiire Table A for forest subjects. 

All tliat is required of the workoi in the f<»rcsi is to he able to make nega- 
tives snilablc for piodnciiig onlargemeuts which will show what they were in- 
tended to .show, and there seems no need therefore for the manual to go further 
than the production of the negative. Prints and ciihargemeiits are usually 
much belter produced by the profc.ssional. 

An im])ortaut section of the manual will bo that dealing witlr titling, tlic 
information to he recorded and the formation of silvicultural photographic 
collections. It is n niatler for discntision whether all provincial collodions 
should not be foi-med of prints of a uniform size, c.p., hnlf or full plate enlarge- 
ments, and print, ed in a uniform process, c.^., glossy bromide. 

m • * • • • * • 


LIFRl 
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PAPER (V) 


Bii E. Ot ShebbejUil, Coiisci valot of FoiOitit, cind W. E. MonGt:, Deputy Cou- 
’ ’ servator of Foiests {Bcnaal) 

It ifi ’liat tlio proposed niajiiial blioiild l)e as simple and as non- 

loclmical as ptwsjble. TJie lollo^vm^ sugf-estions l‘oi lioaduigs aic pul Tor- 
ward -- 

(a) JjiJoT desciiplio]! of vaiums kinds of campras, with the advantages 
and disadvantages of oacli. Rotlex, Leica, Stereoscopic, &e. 

{h) Ijiief description of typos of ioiiRcs. with advantages and dis- 
advantages 'Wide angle, large apoitiire. etc. 

(c) y ypea of shuttois with advantages and disadvantages. Focal plane, 

comjjui, &c. 

Difference between lens and shutter speeds. 

Laigo opening means loss of focal depth. 

Systems of mailang openings — TJ. S. and /. 

(d) Plates. Advantages and disadvantages of pancliros. Cut film v. 

plates. Film packs. Noii-halntion plates, &.e. 

(c) Colour filters, sky filters and their u.ses. 

(/) Enlarging if a small camera has to bo used 

(< 7 ) Devidopmeiit Tenipeialiiic&, dillionltie.s of developing in. the hot 
neathpr. Emulsion haideners, tanks, intensifying. 

(7i) Common troubles. Pm holes in bellows. 

Giound glass focussing scieou the wrong way round 
Fungus on lens Diaphragm shutter lusty 
Plaies damaged liy damp and heat. 

(i) Exposure meters, notes on exposures, lighting, best time of day, etc , 

lor forest pliotographs 

(j) Printing, retouching, etc. 


ISole on papers (??) and (v) "by F. AV. Champion, Deputy Gonset vatoi of Forests, 

United Piovmres. 

1 doubt if a photographic manual is ronllv necessary, considering the 
numerous admii.able manuals that are aheiady on the market A pulilicalioii 
like the ‘ Dichomry of Photography ’ deals rnth n.'i per cent of the Kuh.iecls 
leijiiircd, and many of tho.se listed aic the mcie A. B, C., of pholographv and 
hardly ipfjiiirc to he printed in a siiccial manual, aS iircsuniahlv any one who 
wants to take ])ho1ogiaph.s mu.sl have some idea of the .subject 

Certain diflicult points, such as hot ‘weatliei development and special light 
filters, might lequirc- special mention, hut a com])lelc mamud sccm.s to me some- 
what supeilhious. 

If however a special manual is considered npcospmy T shall ho only too 
pleased to co-operate, eveaito the extent of wntiiig it, if .so requested — ^liut such 
a manual would lequiio a good many diagrams and illustiations and would he 
expensive to iiroduce, 

• f * € X t < 


Extracts from lemaimna notes <tuhm7ftcd. 

{i) SihiciiUunst, Bengal — A Photogiaplue Ifanual is absolutely n'ecos- 
pary. It slioiilfl Ijo as non-tGclmicPil as po'isiWo ” 

(«) Silnfcidfiirist, Central Provinces — Photographic Manual for forest 
u^ would he most useful ■ it should he of an elomontarv nature, .ss few forc'-t 
omens are cTjiert photographeis and tlio'ie who aie experts would not h" in 
T\ 1 f’f ‘31^’ch a manual. I would suggest that a draft should he piepaj'od at - 
Uelira Dun ana that each province should nominate one officer, interested in 
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photography, who should be asked to scmtiuise the draft and to offer sugges- 
tions for alterations, before llie manual is puhlished. 

(in) Forest Research Office}', Bihar and Oiissa — A Manual of Forest 
Photograpliy ■\V(mld certainly 1)0 valuable. 


Report of Debate. 

Mr. SJiebbeare : Gentlemen, I want to ask for suggestions more than any- 
thing else I have had notes Avritton by about five people but rtlie point we want 
to (leal with is Avbal are most important things to be included in the kFanual. 
Mr Laurie anil kTr. Molibs are both hero and T will ask them to tell us what their 
A’imvs aio as lo Aihat should be included m the manual. 

Mr. Mobh.'i : There is considerable difference of opinion as to Avhait should 
be inoludorl. One note from Burma saA's that a full plate camera is as dead a^ a 
dofln and should never be used. 1 don't think so myself. T think this confer- 
ence if it begins t<i,diseiiss Avhat should be put in a manual will never finish. 
Mnial 3 think should he discussed is 'Iioav a manual should he_ compiled and 
iheji Avlieii Ave liaA’o ili.seussod the methods of compilation, leaA'’o it to those people 
Avlio do the compiling to decide for themsolA’^os as to Avhat should be put in the 
manual 

Mr. Law ic : I agree AAutli Avliat Mr. kfobhs has said. I think the best ynj 
of eompiliiu’ this luiinual Avnuld lie to circulate a skeleton outline lo eA>^ervb()d.v 
interested m fiueM ])liotographv and to get their ideas regarding Avhat ought to 
he put ill each chapter and also lo add eArerA*- kind of useful tip The informa- 
tion sliouhl then lie returned to the Central Silviculturist who would either him- 
•-oll’ eorapilo tlie lunnnal or depute somehodA' else to do it after deciding Avh.it 
filioiild be included and AA'bat should not be included. Kegarding tlie scope of 
the nunmal, 1 tbinl: that it ought to be for the Avould-be serious photograplier. 
TJicie AA’ould iio.ssibly be in an appendix or a special chapter dealing Avitli the ' 
ditliculties of the ovdniaiT cjuuera OAvner wlio does not intend to be serioins but 
aaIio gels Ills films doA’eloped by the local photographer. 

Mr. Mohbs : T made a suggestion in my note and it has been made to me inst 
now, viz., tlial the manual of photography Avill only be required by a foAv serious 
peoide Tlii'i'c are lai'ge number of people aa'Iio take photos who do not want a 
big manual of photograpln*. Tf avo put a prelimin.arv chapter in front for their 
use Avc shall give a Asdiole lot of information that Avill be Avasted T thinlc, therc- 
foi e, the bettor plan Avill be to liaAm a .sep.urate bulletin or leaflet for the .'imateur 
and a siqiaraie detailed manual foi* the serious photographer. T think, therefore, 
that our i esobitiou might sav something to this effect, that this conference realises 
the ncees.silv of ;i manual of photograpliy both for the amateurs Avho arc Amry 
iimnerous in I he fore.st seiwice.'^ and for the fcAv serious photographera, and aa'g 
should lake stejis to compile and publish separatelv general information for the 
inexperienced amateur, and detailed infomatioii for the more serious plioto- 
graphor. 


Note on Photographic Exhibit. 

Aw exhibit u-as arranged in the Forest Botanist's office to illustrate the siib- 
iects AvhieJi might be dealt Avith bA" the pi'oposcd Manual. Material was contri- 
buted by Ml, E, C j\robbs, l^fr BlmrgaAra, and the Central Silvicnllnrist, and 
arranged and r.'quained by Mr. Mobbs 

The exhibits dejill AA'itb the folloAA'ing subjects 

1 U.se of small cameras such as the Leica and subsequent enlargement 
from the film. 

2. Comparison of panchromatic and ortliochromatic plates. 

3 Compari'^on of plates, backed plates, and film particularly as regards 
balation effects. 

4. Stereoscopic work including instruments, prints and transparendes. 

I , 

5, Colour photograpliy — ^Asrfa and Finlay processes. 
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fi. Choice ol printing paper to suit a negative 

7. Details in punting and enlarging vork to reduce effect of defects in 
the negative 

8 Use of diaphiagni in taking photographs 
9. Effect of angle of vio^v in talang photographs. 

10. liXpobiiie meters 

r « • • • • * 


Note on Cinema Exluhition. 

Tlic lolloAviiig fore'^t films n*eie exlnhited in the Board Boom on the even- 
ing of Oetolier .‘list. ^Fr. Lanne heiny in ehaige of ai rangemenls ; — 

1 Tiniber exfrariwn — (by tractois, elephant's and man power) Cliitta- 
gong Jlill Tiaet' — by I? 1. Maenlpinc 

2. liamyia o 2'cak Plantation — South Coimbatore Division, lladra'? — by 

IM'F Budge 

3. Tclcsnipu- Floafinq — (Deodar sleepcis) from Pun 3 al) iSilvicultnrist. 

4. Shlar Scenes in Nepal — ^liy "Wrangham Hardy. 

5 Junalf, Shilcai and Villneje Scenes in the United Province!— ]}y 
D. Stewart 

fi The Snndcilnnids by E O. Shebbepire 

7. Tiacloi loaginp (American) — X Murty Rao, Forest Engineer, 
Bhndiii\)iti, JIv.sore 

In addition, Hfr SJudibeaie shnM'cd the well Inioun film of a fight between a 
cobra and a inoiigoosp entitled “ Killiner the Killct ”, and ';ome fdm'. of climb- 
ing in the Tibet Himalaya 
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ITEM 2. 

Howard’s filing* system in Silvicultural OfiBices. 

Proposals for addenda or corrigenda to the existing system or imijrovo- 
ments ui the method of printing were (willed for. Notes (p. 52) wore submitted 
by Bihar and Oiissa and the United Provinces and a summary was circuhitted 
by the Central Silviculturist (p. 53). 

Those notes mainly expressed a demand for a ledraft and extension of the 
heads 8 and 9 {Exit action and Utilisation) The United Piovinces considered 
that the main heads under 9 .should be diastically rearranged while Bihar and 
Orissa pai-lieularly felt the need for a comjilete revision and expansion of sub- 
head 9-t. Both jirovinccs submitted draft suggestions. 

The Punjab reported that subhead 1213, Afotestahnn of Aud Areas 
required con.siderable sub-division for which a draft was submitted. 

Q^he Central Silviculturist also reported that a system of arranging and 
numbering ]jaiic]-s on the specific and general lodger files has become A'cry 
necessary at the Forest Pescarch Institute. 

A Committee consisting of Alessrs, IIow.miu {Chairman), P. C. Osai.\,stok 
and E. 0 Mouns considered reclassification or rearrangement of heads h and !) 
Their report was made by Mr, now-um who o])ened the deliate (p 54) on the 
subject. 

Mr ( ’ll, nn] lion e^])lainocl how the iirovisional cln'-sifictition of lieads S riinl 9 
had lieun anived .'it and the practical reasons why in certain respects it departed 
from the general iiriiiciples of the sy.«tem. He slre.ss(‘d that it was not designed 
for or rippl/c.ible to the detailed record.*! of a Utilisation Ofliccr which is so 
much coneenu'd with commeicial matterh not jnovided for under the silvicul- 
tural scientific heads for which the .system was developed, 

The following le, solution was propo.sed by Mr S H. Howard (United Pro- 
vinces) and seconded by j^^v. F. C Osaiisiox (Biliar and Orissa). It wn.s passed 
unanimously. 

BESOLUTION ON ITEM 2. 

PESoiAOin that — 

The icpori of the suh-coimnittce be accepted. A.'^ the .subject is ion compli- 
cated to settle in Cie. time at the dispn,sat of the conference it is snppested that 
the existing srheine hr continued till a hetin is evolved, hut that Dehra Diiv, local 
siiviciiltuii.^ts and utilisation offirers should attempt Inj mutual' agreement to 
evolve such a schrmc. and lohen evolved., it should bn adopted, li should, he 
shoiou for information at the next conference. 

Abridged Tteport of the Suh-Cnminittee. 

If the committee had attempted in the tune at its disposal to work out a 
cla*-sification for tln'se heads, 8 find 9. we .should have got into exactly the s.nrae 
dilliculties as arc .already being experienced. We therefore have not attempted 
to make out siicli a classification or to incorporate suggestions that li.avo biMin 
made. We do not con.sidcr the conference slionld pass any resolution on this 
mati.er, but wo recommend tliari the whole of heads 8 and 9 be reconsidered by 
officers dealing vath utilisation, frf. p. 54]. 

# • « • » • t . 


tteport of the Silviculturist, Fore„st Ep^search hislitute, on action tahen on the 
Eesolufion pns,ie.d by the 1029 Conference.. 

The 1929 resolution was as follows : — 

ItiisniAun thill thiii Confrrnirr loeomnirniU ilic adoption of JTownid'i Fitiiui 
ftijiilDn for PdrirvUltral iciords in oV prnvinrri, iriih the provh.n that it ihnvhl not of 
nri'csiitij disjdarr an rqiiallif good .ivstcni already in use. The Canferenee aim am', pis 
the (leiailiil vrioninundations of the Ponmiftec in the appended report 
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Besolved that — 

JReport of ihc Gommiitec 

TJk* Coniniittcc {Rpopls the conclnsions icnchcd in the Central Silvicultunsfc’s paper 
vith •.lig'ht iiiiv-liti'Mljens The lecommcndations then stand as follOTvs — 

] IIiraRi-d's Fjliiig System should bo fidopted for Sih^cultural records m all 
]i! O' into- It should not hoMPver. necessarily displace an equally good 
Rj-s-tem already in use 

2 Further snb-division lyhen needed should be effected under the arrangement 
i‘J Jbtd in the above quoted paper paragraph 5’ 

? Allci..^i''ns. if_ony. should he made In* the Central Sihucidtumt -with the agree- 
iLoiit (>1 the majoniy of Pronncinl SiUicnllunsts 
4 Nen editions of the Classification and Index should he printed from time to time 
■whenevej- the numhcr of correction slips becomes inconveniently large. 

Tho G ovonimciil of India accepted the lesolntiou 

The iiorlhoTii provinces have heen most interested, via, Puniah, United 
Provinces, Bihar and Oiissa and Bengal Fnui editions of the System and its 
Index haielu’on issued since the 1929 Ooiifercnce and .some heads arc still under 
eorrespoii deuce Proposals for amendments and additions have been received 
from lime to lime Iv' the Central SiMcullnnst and settled after correspondence 
with those emieeriKd It lir^ heen found necessary to inclndo provisional sub- 
division of the Unfroriiov and TJitbsaiwn heads to make the system cover 
Libiai'ios and Photo Collection 

* fi. 4 # «k « * 

Noic (i) InjiJie Foicst Bcscarcli Ofjlcn, Bihar and Orissa. 

The mellind of printing seems generallv suitalilc, and I agree vitli the 
separation of the index of Extraction and Utilisation herds from other heads 
at present "When the index for these two heads becomes more comprehensive 
and the ebsssifici-tion more settled, they may perhaps he more conveniently com- 
bined, but not till then, 

I have not found any error.s in the Specific and General Ledger Heads and 
am satisfied with them and the index except for heads 8 and 9 (Extraction and 
Utilisation), and theso are admittedlv ‘ w nnh no ’ at present. Although these 
heads do not p'^vliaps interest Eeseareh Officers of Provinces other than Bibar 
and Orissa. 1 think tho.se 2 head.s should be put on a sound basis soon 

For tlie main head 8 — ^Extraction I have no criticism- The snbclivisions 
fco far made sr-em sound and cover the needs of this province so far. The main 
subdivisions of 9-- Utilisation also seem sound and it is the sub-head 94- -Tiidns- 
tries That 1 have found inadequate Correspondonee on this is in progress with 
the RilvKiil1-.li 1.^1 It has been agreed that a tnilv logical subdivision of head- 
is next to imTiof.iible and th.at adequate use of tlie index is the only satisfactory 
solution 1 liave submitted a, draft classification for consideration. 

Other heads .sneh as 97, 98 and 99 (embreicing minor forest products) 
may also require siibclii-ision hut the need of it has not yet been experienced in 
this piovinco, and changes need not yet he made 

» • ^ • 4 • • 

Foie (ii) hy ilie Sih'iculUnist, United Piovinccs. 

In rhe United Provinces, Howard’.s Filing System has heen adopted sinee 
its inception for heth Specific and General Ledger files It was not, however, 
till 19.^2, r.ftei tlie^ abolition of the Utilisation division, that the Silvicnlhirist 
took any interest either in extinction or Utilisation (Heads 8 and 9 of General 
Lodger Filed) In the last two vcar.s a considerable number of paper .3 liave 
been collecied for these heads, and under Utilisation in particular, some diffi- 
culty has been frcquentlx felt in classification Various poinbs have been 
dealt with in coTvospondence, and recently the Sihdcultnrisf, Bihar anid Oriss.a, 
has put up further modific.-itinns, on which the U. P has expressed its opinion 
It is not prono^ed to deal again -with these points, hut there is one main now 
suggestion that I would like to put forward 

•Authority foi tho rdoption of further 'uih-dm'oon should bo vested in the Central Silvieiil- 
turi>5t WhonoTPr n proMneial offirer proposes lo snh-clividc anv snb-liend, recommciidiitionc 
should be sent to the Central Silvicultnrist, and be could .accept them .as icccived, or nc-rotmte 
amendments if he thought desirable, particularly if other proposals had been received fiom another 
province 
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Under ihe iivesent classification, main sub-lieacls 91 to 96 deal with major 
products, and main sub-heads 97 to 99 deal ■with minor products. We have found 
in the U. P. that many of oiu* papers on Utilisation subjects cannot be put in 
any one main sub-head, oning to their comprohcn&ive nature. Oon&equonlly, 
it IS either necessary to put sncli papers under tlio mam head 9, or to pul them 
ill one or other of the mann sub-heads and put cross references in tJie other 
main sub-heads concerned. Where more than ouc such cross reference is re- 
quired. it is mort- convenient, to put the paper under (lie main head 9. This 
moans that the main head 9 contains a huge number of geuoial papers dealing 
ivilh both major and minor products. Tt imild be far more eouvenient if we 
could have all general papoi'S on minor jirmlucts separated Jrom major products, 
and lor this 1 i»iopose a change in Uio main classiiictitiou as follows : — 

9 Utilisation. 

91 Q'imhcr. 

92 l''uel, ^Vood Distillation and Paper Pulp. 

93 hlinor Products, 

Fnrtlicj .Milj(li\'i.‘-i(in would Ihon proceed a.s at viili siieh modifji-atioii^ 

as may be approved after discussion of the propohais jiiit forwanl by the Silvi- 
culturist, Diliar and Orissa, and furl her suggestions based on them. Thus 
under licad 9.3 nc should have : — 

933 ]\hnor Products— Vegetable, 

932 llinor Products— Animal, 

933 j\Iinor J'roducts— Mineral, 

in place of the present heads 97, 98 and 99, with the same sub-di^^sions as »t 
present. Any paper di'uling witJi j\Iinor products in general, would tJien go to 
bend 93, instead of to head 9, whieli wouUl keep head 9 within roasonable pro- 
portions. 

««»*•> • • 

Note {in), Simwatif Noie hi/ ihr {jiliK.idnni.'tl, Fi)ir,st ilcstai'th /nfilHufc. 

Howard’s By.stem has continued m use in most, provinces and at tlie Forest 
Eo.scrircli Jnstiluto. The subject clas.sifiealion and index have been evjianded 
from lime lo time to meet new lequircmenl.s and four j f\isi()n}? Jmve been i.ssucd. 
The orgainsatif'n lor this Avork lia.s proved satisfnclory, piovinees making the 
wiggeslions to the 0. Silviculturist who concsjionds with the other prormcos 
concerned and liiielly docide.s on the most satisfaetory solntiun. 

2. There has been a demand for the expansion of the lirhaciinn ami 
Uiilisaiion heads loft bkmk by Howard Tlii.? Jias come fjom pro\iuee.s wliero 
tiie research oflicer deals Avilli both HiJAUcnllure and utilisation (Dilmr and 
Orissa Punjab), and from other piOAUiee.'i where tJio classincalion is needed foi 
libiaries and pliolographs, (United I’loyincos). IScveral drafts have been 
considered and a scheme Avitli eeparale inde.x is included m the hist revision, 
but'llieic is a leeliiig that it could still he nnpioved , it is hoped that a com- 
mittee will he able tc settle this at the conference.. 

3. A point of general interest 1 i«h also been iinsod by ihe Punjab which 
needs a decision. There the subhead 3233. aUforrslalion. of And aira^i is vciy 
importanl and rtquiros considoralilo subdivision, in fad a draft for IJiw lias 
been iigieed on. This suhdmsion lioAvevor dnpheates a whole series of Ihe 
subheads of 123 Jriificial rcffcnciafion and so llic rouliiic jirocedure will involve 
duplicating all ilio.''e in the Inde.x for the two heads 323 ami 321:1. As the same 
polcutialit.io.'! ex’st locally for raa.n.y other subheads, it is quosliouahlc Avliether 
it is advisable to increase the bulk of Uic index if an alternative can bo agreed 
on. 

4. A system of ai'ranging and nimibering iiajict.'^ on tlie sjiccific and gonoial 
ledger tiles is becoming verj' nccessan' at the l'\ H. 1. Jl seems impossible lo 
koqj tlie tile.s weeded and summarised Avilhoiil a ivliole time secretary for the 
work,—//. G. Champion. 

# * • • • • • 
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Bepoii of Behai G. 

Mr. Jloicaid ; A subcomnuttGe consi&tmg of myself, Air. Aiobbs, aud 
All. Usmastou weie lold to look into the filing system the idea oi ooiibider- 
iiig a tlaasilicalioii lor heads 8 and t). These heads were originally left blank 
111 the dasSjJjeiutioii to serve as the mam numbers from iihich to begin ihc 
das^mealion oi all woik connected with tlic iilihsation side of forestiy I may 
say that the ougiual classiJieation look me five yeais to complete and although 
the iiist draft v.as completed very qniddy the rest of the tune was spent in 
testing and alteiiiig It sounds incredible that it should be necessaiy to take 
such a lime io do a piece of work of this sort. J can only say that ail those who 
have really ti led will bear me out that it is very diQiciilt to make up one of these 
classifiecitions vitliout falling into all sorts ol traps which get one into dilhenl- 
ties later. J-'orJiaps a fairly obvious pioof of tins is that before my classification 
there had been several car ef idly thought out attempts on tins .subject and ^rhen I 
began to lake this matter up a veiy shoit examination showed where each one 
of these must lia-ve broken down. Q'he woik under ‘‘ Utilisation ” although it 
only stalls n*om two nnmbers, is an even bigger and more difiicnlt elas3ific<aUon 
than the one I attempted, and therefoie it would obviously have been quite im- 
possible to expect a eomnultce even to begin to deal u'ilh it in the few odd hours 
between the sessions of this Conference. Actually' however there is in the 
present classilieation a stait already made which was 1 undeisland the rc&ult 
of caieful considciation between Air. Champion and certain ulihsation olticors. 
All we wcie diiectly asked to do vas to see whether cerLam suggestions which 
had been made about the utilisation heads could be usefully iucoiporaleJ or not. 
The only suggesuon which has been put on the papeis supplied to me is oue, 
whicli I «;aii sum up by saynng it was to use a rather laiger head at the second 
digit so iisj to nijjkc a bigger opportunity of splitting fuither on. This splitting 
up became necessary because as it stood, there weie certain papers coveiing a 
rather v.ide gotiorai subject (minor products to be exact), which at the moment 
was cdusmg dilhcullies. This dillicity’ occuis m all these systems when there 
aie general pnpois and the mam licaids are not made wide enough to lake such 
general jiapeis Actually the mdhndual suggestion was not worked out to ics 
logical conclasion, as the attitude was to maJee three necessaiy main heads at 
the second digit and then to say that we should then cany on as ahead/ lu the 
classification Alay 1 say now once loi all that :f auy'body’ ever puls u]-) any 
suggestion to coiubmr- or spht any' head or subhead m this system it should not 
be considered by anyone mitil they have themselves written out exacily how 
that portion of that system mil look after the change and including any 
alterations ii will entail m fuither subdinsions of the same heads. I should 
hkc to add that this sort of tiling caused endless trouble before it ever appeared 
officially III a conunitlce In the past I have had suggestions of tins son which 
the aalliors bud not Avorked out to a logical conclusion and I thmk the Central 
Sih-iciilturist ought to make it a definite nile never to accept alterations nnlei?s 
they arc put up complete with all that they' entail. At any' late the moment 
we began actually to uTite out the classification undei herd R, utilisation, as it 
would have beiomo ivith this suggestion, we immedintely found ourselves 
getting into various difficulties merely' because the origmal pioiiosal bad not 
thought out what ii entailed Knowing exactly that difficnllies do occur oi'er 
this system and knoiving from past expeiience hoir impossible it is to do oven 
one subhead in a buriy'', 1 and mi' comnullce came to the conclusion that it 
irould bo lidb’ulous lor us to attempt to .sit down and draft ci classification under 
head 9 in the time at oitr disposal I fullv admit ive conld have written down 
something, ivlueh ivhen put up would probably liai'e been passed :is it would have 
looked all right, but we all have enough expeiicncc of this, and I hope 
Air. Champion uill bear me out, that rilthoiigli it ivould have been passed in full 
conference, siich a linn'iedh' compiled thing would uiidoiibtodlv hai'o led to 
difficulties latei In fact it was poifectly obvious ivliore the difficulties Aveie 
going to occur the moment we started 

There is also a proposal to reclassify' the whole of the present head 91 In 
dustries, ivliicli , quite obA’ioush' is not veiy well done at present Actually 
that pioposalHurngh VTillen out is not entirelv rigreed to hy all officeis who are 
dealing with it. AIa" committee take therefoie eXiTclh’' the same attitude as avo 
have taken on the more general proposition, that is we say definitely that although 
a committee can criticise a finished scheme put before them, they can not even 
begin in the lime to settle differences of opinion which have not yet been 
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settled bot’w'con' llie officers coiicei’iied esxjeciallj' wlioii the .lulhors themselves 
say that they have not really finished their discussions and can themselves 
impi'ove on that they liave proposcvl. If you will look at the present subdivision 
under heads 8 and b, you will find some fairly obvious points which arc boujid 
1o lead to difficulty. The mam pnnciple is Uiat at each suhdiiusion of a digit tlie 
heads under that subdivision should be of equal size, lii actual fact it this ivere 
carried out logically, it would lead to a purely dichotomous subdivision and 
would end bj a len'ilie string of numbers. A compromise is therefore made and 
unequal subheads are put al corresponding digits in oidcr to avoid getting into 
difficulties. It is in practice most unwuhe to fill uji all the numbers at any 
given subdivision if the subheads are of equal value. It is perfectly obvious 
looking at the fubdivision under 8 and 9 that they are not merely of unequal 
value, but that they are not even logical. Tfor example there is no head Thitbo, 
there is no Jiead Uliiior products. There are however heads wliich would ordi- 
narily be subdivisions of the timber head, namely things like propercierj of 
timber and ijreparajlion of limber, and there are already heads which would 
ordinarily he sulidivisions of a minor forest products head such as for mslance 
wood d us I illation and paper pulp But wlule that occurs at the hvo digit 
division there arc thice minor product heads in the two digit division further 
on. ■\Vitliout going any fuilher into the matter it. is perfectly obvious to any- 
body who lias dealt Avith these classifica.tion8 that that alone is almost bound to 
lead to trouble iU the same time howcA'cr, AAith these unequal heads, the Avholc 
of the 9 digits at tlje second sulidiA’ision haA^o been tilled up. Noav althoiigli the 
compromise ■•.T.ich avp haA’-e to adojit does permit the making up of unequal sub- 
heads at a given subdivision, it is almost certain that under such circumstacccs 
it miust be so ai ranged that certain digits are loft blank till j'ou are quite ceilaiii 
that difficulties AAiJl not arise. Li actual fact the very proposals that hai^e been 
put up for allocations are quite obAuous ui principle and aie exactly the difli- 
ciillie.s that one Avould haA^e expected from the existing classification. ITiidor 
head 8 the same thing’ has been done, but there lucidly there are tAim blank digits 
al the second place, so that if difficulties arise there, they Avill probably be very 
much easier to conoet. Our recommoudations are summarised in our abridged 
report. If the committee bad attempted in the time at its disposal to Avork out 
a classilicarion for these heads, 8 and 9, we should haAm got to exactly tlio same 
diflieulties a.s are Jilready being expcnenced. "We therefore liaA^e not attom])led 
l.) make out ^■nch a classification or to incorporate the suggestions that have been 
made. We do not consider the conference should pass any resolution on this 
matter, but v.'e recommend that the whole of heads 8 and 9 be reconsidered by 
officers dealing AA’itli utilisation. 

If the classification is urgently required, we suggest that the authors of the 
suvo-eslions obtain ihe collaboration of utilisation oflicers and AAwile out tlieir 
suggested subheads complete aud tlicn pul it up for criticism. Even if it eAmn- 
lually proves Avroug it can alAvays be modified at a future conference. (No 
1‘ormal report A\as handed in by the Committee but Mr. HoAvard’s address 
represented their joint vioAvs and the “ abridged report ” is taken verbatim 
from the later part of the address— H". G, 0.) 

Mr. ChifVipU'Oi ; There are one or two points Avhich Mr. HoAvard has referred 
to on Aviiich comment by myself, AAdio ajm responsible for the issue of our present 
Pl'issification is called' for We only introduced heads 8 and 9 in Ihe fourth 
edition of ihe scheme and the index. The jiamphlet is still headed “ Olassifica- 
tiou of SilAnculluial Ledger Files with General Index”, the point being tlial 
it has developed out of the experience of silAncullurists AAdio are forced to deal 
Avith rocoids Avhicli are not siMcnltural, in particular provincial libraries and 
nhotograpliio collections and sometimes one or otlior two minor items. At tlic 
same time one or two of the proAuncial silviculturists age also utilisation officer.^ 
and actually it is they Avho liaA-e pressed for something to get on Avith. 

Noav directly avc took up this problem avp found that the detailed classifi- 
cation adopt '‘d by the Forest Ecoiioniist at thi.s Institute was not suilahle 
'for our leduiromeiits, maiiilv liecanse he has to deal with very different, sub- 
iects such ns marketing and commercial matters generally, AA^hich have hardly 
'any points of contact Avith silvicultural work. 

When l\Ir. lIoAvard first brought up the imporlant point of equality of heads, 
ho rather gave the impression tliat there is only one possible subdivision on 
these lines. That is purely a matter of opinion. There is no logical division 

lilFRI 
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of s\ib.iec‘ts nilo c-ijimI lieadfe, -with very rnu‘ exceptions G-runling this, as he 
did laid, M-i. Llov.snd said the other ponil to whicli wo shonhl pay atloiition 
-i\as that of Icoeping free digits in reserve. Tlicie are two answeis to this, 
h'listly, one nljidi I llijiilc has been admitted by most oi the authouues who 
have hceii lofened to on the subject — that m the eaihei slagcb of develop- 
ments and m the earher stages only, one can foiosee all ri.qnii Pineuts. Now 
w'li.it we were on! to do hcie was to hunt ourselves to the earlier stages, be- 
cause "we Aveic not providing lor the whole vaiiety of records of a Utilisation 
liranch — ^Init only geiieial subjeet.s. We have good many years’ expei’iuiice, 
more than the live ^eaib which it took Mi. Ilowaid to malce the stall, and wo 
Imvc a laulv ha ge’ collection of recoids which should he classified. Nciw all 
tln‘-e pi()po.''a]s Mfie tested on ail the available material including all the 
books 111 liie t'enlial Libiary of lliib lii&lilutc. and some of the modificaliftiis 
that have been put up have actually been the icsnit of that check The second 
jioiiLl IS, the qiic.-ilion of iiilnig up of reference digits There i.s no reason Avhy 
Miih our iiitelledual dovelo})men 1 \ie cannot deal with three things shmiltane- 
oii'-ly almost eqiially veil as with two, and it often occurs that subdivision into 
three or four eciual heids appear more logical tliau dichotomous dii'isiou — thus 
MtJioi Forest Prodiicfs into Ammol, Vegetable and Mineral. The objection to 
the absence of a General Minor Forest Products head is on the face of it a 
sound one. As a mailer of fact, the anlimpalcd difficulty only came up with one 
01 two liookt, betause it is unusual to have papers dealing with mmoi fored 
pioducts goiierally Wc llicKdore decided that latlier than pile up digit.'?, wo 
would, pill iji the three mam divisions a.s equal heads using some of the spaie 
digits under subhead 9 and so .‘'aimig one digit in all leferonces. We also pro- 
posed to make the fii.d head "il/moi Forest Products (General and Vegetable) 
The finding of the record is the whole object of the schcmie ; no matter ivhat 
classification wc ado})t llicie will fiequenlly be moie than one possible place to 
file it. Wc are out to meet a pailiculai pioblenu namely to find our records 
or our books willi a mimmum delay and the maximum ceilamty. Provided we 
can find the icd’ereiice number easily in the index, we have loallj done wduit -we 
are asked to do. 

The objection of course would still remain (hat ivo might have difficulty in 
the further sub-clivisioii — ^Init actually w'e aio voiy unlikely to need furihuc 
to sub-tlivide an> “ general ” liooks, foi anv subdivision will fall logically 
under one of the Minor Pioducts heads. This is admittedly a compromise 
and it gets a little way from the origmal scheme, but as fai as wi‘ can see, it 
should not lead us into the diinculties forecast by }ilr. lloward I would lilie 
to repeal that the scheme as it is proposed is purely tentative and it has really 
only been put forwaid to mi'Ol an immediate requirement wdiich has led to the 
Institute here Ijeing piessed to do .something about it. But I w'ould like, before 
I sit domi, to say that I consider it imiiossible to apply the classification, as 
we liave it, to a ntili.< 5 alion office in the .same foim as W’c requiie it for our other 
records. The matter obviously cannot be dealt wuth by a committee. T have 
had to deal with it for nine yeais and I Icnoiv wdiat it involves. I am for the 
moment srilisficd with the scheme hut I would like to support the wdiolc of 
Mr. Howaid’s proposal because I think that is the only way of making im- 
provements. The scheme w’O have put up is already being tried out in actual 
use and I think it is very likolv now that in view' of !Mr Ilow'aid’s veiy vahiahle 
criticism of it, the tw’O or tluee of us wdio arc conceined Avill he able to improve 
on it At Ihe same time I am suipri.sed Hint Mi. Ilowaid did not mention that 
any scheme once inirodneed in a largo office i.s absolutely impossible to change. 
In this conneclion 1 should mention that T have just heard from Professor 
Troup that the iiitei national classification w’c have long been awaiting may 
be expected shortly If possible we should like to adopt my internal ionallj" 
accepted classificaiion, but unless it conforms fairlv closely to our pre.sout 
classification, wo shall find it impossible of adojition.' T .support Mr. How'ard’s 
resolution. 


Note — •Hr ITo-wjrd li.id c-irher TainnifcDd lliat lie h.id a. certain amount to do ivith this 
international classifw at'on ; “it i*. a thoronglih s^ooil clnssifipaiion for the librarv and a 
'tlioiouRhls'- bad one foi oui other iceoids os ivo have to go into much gicatcr detail in our 
rc^eaioh work Iban in the library ” 

Hr rbniiipion also pan* liii ojiininn Hint Ilia pla^'^ihcatinn and jiroposals that come fiom 
Europe uc often not coitcd to Indian rcquiicincnts 
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il/r. Tloivard : T agree that once a ficlieme is definitely adopted and you 
have Ijegnn to get recoids on it, you cannot change it I also ngree that the 
index is as iinpoilaut as the classification The real point of the classiftcution 
is that it distrihntes the records in subjocts so that books and papers wliieh 
are on connected f-ul'.incis are close to one another in the records on llio library. 
I would cilso lilfc to add that although it. took me live years to do the worJc, T 
did not even loucli the index, which is in ninny Avays as difficult a thing to do 
as a claKsificalioii. 


jl/r. Chauipioj} : There is one tliingon wliicli the committee did not express 
an opinion, on wiiich a.'i the officer retipoiuoible for tlic index. 1 would like to have 
a eomment. That is snygestioti from (lie Punial) that in the case of irrigated 
]ilautation.'! thev need extensive suhdh'ision somewlifV on the general lines of 
emr v.'hole head of artificial rogeneralion. Tl‘ T am rcqiiircd to do this it Avill 
complicate the index to a A'ory considerable extent and T think uiiiiecossarily. 
The alternative of snhdiriding most subheads under artificial regeneration lo 
collect the records for irrigated idantations is ecjnallv unsati.«factnry and 
would also iuA'olvc numerous addenda to the index. Any suggestions on this 
point Avill be A’Cry u.'jcfni, ('No suggestion was i\)iUi"Mmiug — 11 C\ 

I might mention one other point that come'-' up consfantlv here Avith a lot 
of misceUnnonus records. T find it necessary to insist on looking at all such 
records primal ily from the forestiy poinl of a'icm. M’c get a paper, .snv on 
s^ed selection in hnrh‘A'. Rhoid*] il go under an agriculture subhead or under 
some forestry head ? As foresters, that paper is interesting to us_ for its 
bearing on forostrA' and if sliould go to tbe file nl54*l — a subhead of .sihMcnlliire. 


Mr. TToward : I bclicA-o I am rigid in sa\in'i lliaf ^fr. Mobb.s in filincr our 
records alAA*a5’s attempts to put eA*er\’jlnug uiidcr a fore^tn' h<‘ad i;itbei' tbaii 
under another head and he puts it under another head ‘iuIa as a cross reference 

Mr, Cltovtpion • ‘WlioncA'er possihle, T avtiid cross referoiieing by lairing 
copies. Oro.ss references are sometimes neeessniy and unaA’oidablo, but they 
are oxtremelv inconvenient and irritatinu:. t(bMM"‘tnA airreed— 77" Cl. C.). 
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Silvicultural Libraries. 

No paijors -woru siibmilled and only onu sug"o.«.lion was brought forward 
by the SiMcnlluri.'?!, Bengal, which was ntloi)tefl in the following resolution 
propo.sed by Mr. C. 7^. Hojtfiiay (Bengal) and scfonded bv Mr. P. N. Dkooun 
(F orest Kesunrch Ins(jtute). 

BESOLITTTON ON TTE:\f .^. 

BnsowTn ihat — 

Ar drfiniliti is rrpcrinnred iii prootrhifj ropirs of cheap foreign piiblieafinns 
rcrnmiurndcfl Ini the Central SUvicullnrist, if is sungested that indents mag he 
placed with the laitci and that he should procure all copies on one order, the cost 
heiiip home ?■»/ the actual I'ecipienfs, 

• • * • • » • 


Ttcpoit hij the Silviculturist, Forest F€,seaich Inslitiiic, on action tahen on the 
resolution parsed hg the 1029 Conference. 

The rofiolution which was accepted by the Govornmeut of India w'ns as 
follows : — 

RnsoiiVn) thai the rcpoii of the Committee be accepted 

Beport of the Committee. 

Tlie (’(•iniiiittoe mfiltc*. the followin'r reconinn'ridntinn'; — 

1. A now c'iUido^ne «£ the Rcsp.irth Timtitnte librerips i<! needed 

2 The l{e‘'ejMcli TnMitiile libraries should pronde for issuing book.s on loan to 
forest oflleois in llie provineec. jnirfieulnrly to rc'^enrch officers. 

o Tlic renlral Siliicnllurisi Oionlrt ‘ee lo it that an annual list of important 
foiestry publications added to the Rcsciireh Institute Libraricb is issued 
lo Provincial Sil\^oullunsts. (Possibly a dc^eriptive note might be nddod 
for cneh). 

4. TJiere ‘.honld be one goud library m e.ich i>rovincc. Tlic Sihicultnris*- should 
also have hi.s own library with all Indian publications ineluding selected 
working plans. 

f). If the reeoumiendalum of the Einpiie Forestiy Conference i.s acted on. flint the 
Imiicrinl l'''ore''l Institute .should i«!Ue quarterly ii publication on the lines 
of •‘Biological Alistraets ”, all provinces should pioeure ii copy of this 
publication. The Central Sflwcnlturi.st .should then intirante to Prorincial 
Rilvicidf mists the titles of boobf. .ind piipei\ available in the Pore.si Besenteh 
Tnslitiilc Tjibraiies. and invite attention to tlufce items ^^hicll In* might 
loiisider of .special interest to each, adding fuicli notes ns he might think 
ii.seful. Tlie Central .Silviciiltiiri'-t siiould further consider a selicme 
whereby eaeli jirovinee might deal with 2 or .1 periodicals with a view lo this 
uniiotation wich scheiiie to be circulated to Provincial Silviculturi.sts for 
ciitii'ism. 

6. The lists printed in tliu (Jcnfiiil Rihicultuiisl '.s ])nper should he revised and 
published for circulation, 

The followug action baa been taken on tlie .several recomraondntions 

1. Tbo new ewtnloguo of the Forest ■R-e.senreb Institute libraries is now 

under compilation. 

2. Books liavo boon issued on loan to Punjab. United Provincc.s and 

Bihar and Orisaa 

3. An artnolatcd list, of now booira lins been isRued by (.be Central Silvicul- 

tuTist annually. 
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4. Provincial libraries are mainlainerl in each province usuallj' nndov the 

cLarge of the Silviculturist Bengal has had no funds to buy 
hoolis for the last two years 

5. The Tmijcrial Forestiv Tnslitute, Oxfoid, has nol vet commenced 

issuinff ahslracts of Foroslr'' liteiatuie Ihongli i1 is believed they 
hope to do so before long. 

fi The lisis vere revised and issued vith the Oonference Proceedings 

'Pile Fnited Pioiinces, Punjab and Boinba.v have supplied a copy of their 
forest library calalocrue to the Oentral Rilvioulturist 
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Glossary of Technical Terms. 

The GltJisary was publiplioil as mi IjiUinii Forest Kecoi’d in 1930. Pro- 
posals ioi allordlioiih and additions wen* loeuived from As.sam. Bengal, Bihar 
and Oiicsa, Boinhay. the (hmtral Pj’oviiU'os and the Fore.sl Ke&earcli Institute. 
A siiraiuaiv ivas prepaiod by the (‘eniral Silvionltnrist and circulated^ before 
the conference. A corauiittep consmting of jyre.s.srs. TuByoii (Chairman), 
SnnnnoAni!. (Bengal), I'^iLnin (Burma) and IIom'aud (United Provinces) 
sciulinised these proposals !ind the chairman jire.sonted thoii' report to the 
coiifeienco. The debate was voiy brief ; Air. J-JowAnn referred to the value of 
standardised meanings for terms ni use foi fire jiroteotion operations but 
agreed ihul uniformity beUvocii piovincc*! appealed impos.sible. 

The following resolution was proposed by Jilr. Tiunon, seconded by Mr. 
Snr.DimAr.E (Bengal), and pa.ssed. 

RESOLUTION ON ITEJI 5. 

RnsoiiVED that — 

77i?.n Co»f(>rcmr uccvjUs ihc oUnrahnvx of f/ic Glonitiaji lecommrndcd h/ 
the ('nm inn fee, and irconnnrndfi that they he included in the. next edition puh- 
hshed, the neccsfiajy correct mn slip.f henio iasued mcrnnvhilc. 

Jtcpvit of the Cimmitiee. 

A fcub conuniiloe con<i&ling ol i\lessis, 'fiiLvon, SiJU5nr..\iu:, VmLAu and 
lIov.Miin euiisidered the proj)usi*d ainenibnoiits to ilie glossary received and 
rocominend that : — 

1. ]\lr. HoMi'ifAY lie asked to check the existing holaiiicnl terms and to 
suggest the inclusion of such add'tional common terms as he considers neces- 
sary. 

(Norr. — It is imiio'isibio to coMWlcr tin* inclusion ol’ nil botnnirnl lenub ) 

2. Evolooieal Teima . — ^^Chose may be included in an Appendix to the 
b'di'icidtinal Research Manual. 

3. Utilization Tonik. — A selection ol the eonunonest terms in every day 
use may he compiled for indusion in the glossary. 

4. The following term*? he included in the glossar}', with the delinitions 
given - 

Close-season , — To be substituted for close-iimc, 

Co~ftomtnant — Dominant troe.s which fall below the general top level of 
the caiuipy. 

Camineu.tal iimbei . — ^Tlie volume under bark of the eommercial bole. 

Crjiupailnunl History. — ^TJie record of all details oi particular interest to 
an individual compartment. 

Coppice with Sesorves , — A modilicalion of the simple copiiice system in 
which for any reason trees or groups of trees oi any size are excluded from 
clear felling. On page 44 of tJie g-Iossnry bclwocii the Coppice with Standard 
and Selection Coppice. Systems insert as follows : — 

Syrtcra. Bogonoration Type or Crop. 

The coppice infhScservns System . Mostly coppice ISvcnapcd except for the 

ro.*iorvcd parts. 

Part of the crop w reserved for any reason for 

the whole or part ol a second rotation. 

The objects are to avoid cutting good immature timbei*. and to maintain 
a do.sivnblo speoii^s jni.xtnre, and tlu- rf.«erved areas are naunlly patches of good 
soil ill olhenvi.'jfi inferior fore.st. 

Caver nop.— A stib.sidiary ero]) of low ]ilanls inivodueed in a plnnlation 
to cover the soil between or below the main crop 

Final Ticld,—A(\A the W’ords ' or from trees vdiich have reached exploitable 
size ^ 
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Fire trace A cleaned (often bnrni) hue used as a base from which to 

(■(luulcilue. 

Forest circle . — A group of forest divisions Joiming a Conservator’s charge. 

Foicit (hnt.um ni — An cxoculivc mill uiidei Iht* cliargc ol a divi- 

snmai ai disliiet foia^-l officer 

{Jlaiflif spnies — Tins leim should he omilted ) 

findiiln} trllnifif '. — ^Fellings no! pre.'Ciihed _bv .i i\or]cing plan, such as 
felling.i Im loail conslrnclion. elc, ^\hen no pro\’ision is made for them m the 
plan, and illicit fellings To he contiasled with nnrcgnlated fellings. (Fellings 
iieithei pio'^ciihed nor expressly peimittoii’ in a working plan) 

Plantatif>,i .Join mil — Tlie lecoid of all details of interest to a plantation 

Prnlomniani . — The tallei dominant trees nhich determine the geneial lop 
level of the eannp}-, 

PtriK rmnialvd scad — Seed winch has been geiininated by special treatment 
heloie sowing. 

Reduced area. — ^Area to winch a given liacl of foiest is equivalent in terms 
ot piodiictivity on a selected standanl' 

Rhtidv drwaudci. — A specir“- lequiiiiig at loa.sl in its early .stages some 
degiee ni shade for its normal develoiuncnt 

Uiiiefulatcd fellhiqs — Timber removed under prescriptions that give no 
definite yield either by area nr volume 

TT7i 7/) — nofinition to he In ought fnrwaid from Apjiendix IT of the glo's^-ary. 

JVolf tier. — Tice class 1 (h) 2 — ^Badlv shaped old advance giowlh — might 
he hronglii forwaid 


‘Tlic (III ‘ific.-linn of tliminnsr- jind lh(* Irrc rlii'-'-’Jic.ilioii into rronn cI.'i'-bc'— .\ pponil'x IT 
of the — \.in not tic rlluiod h\ ii'nson oC mclwhnjr co-dominniit and predominant in 

the hxt of Icchnii’jil Icnns 
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[Item 6. 


{Genera}.) 

Methods at Experimental Research. 

{The Experimental Manual for Silvicultural Research.) ' 

Notes were called for under a number of sub-bends of this item, several of 
which fire dealt yuth separ.itely below. Tu all cases, the decisions reached are 
ultimatelj to be incorporated in the Experimental Manual. A committee con- 
sisting of all Provincial Silviculturists (except liurma). isilting under the 
Clininnanshii) of the Central Silvieulturl.st, comsidered in detail the proposals 
rceoivod f»n t-ub-lieads other than those separately dealt with an'd' a report was 
made to the Conference by ]\lr. FT. G. CiiAXirroN. The following resolution was 
proposed by i\[r. GAnijAnn (Bombay) and seconded by Mr Mohait (Punjab), 
and pasaeci by tbc Conference vitbout debate. 


RESOUiTlON ON ITEM G (General) 

iPpsoijVin that the rernnmevdafwns of the Cnmmtfee for amendments and 
additioii'i tu the Silvirultural Manual he adopted. 


Report of the Comwiftec. 

'J’be Conimitfeo <liscusaod all ])roi)osal.s mIhcIi might necessitate amendments 
or {iddilion«! to the Sdnndtural Manual, Vol. 1 incliuling several which arc under 
consideration under other items of the (^mfercncti Agenda. The followng 
rocommcndalions are made : — 

(a) Msse.'ismeni of Naiinal Roflenei niton, — ^Thc amendments necessitated 
hy file Ite-solution on Ttem G (a) should ho incorporated in the Manual. 

(/i) Sod Research . — Tt Is neither necessary nor adnsable at present to 
re-write llie section concerned (pp. 7D--80) but llie Central Silviciillurisl should 
have availahle for conimunieatioii to forest officers in the j)ro\nnces information 
as to approved methods of taking soil profiles, the field detcrimnatioii of pH 
value'* and the form, price and source of the instruments necessary for this 
work. 

(c) Root competition. — K scefion should lie added to the Manual dealing 
with the ni(‘tli<)ds of invest igjilion. A puhlislicd summary of available informa- 
tion on the .subjoel would lie helpful. 

{d) Ecological Reseat ch, — ^A glossary of ecological terms .should be added 
as an aiipendix to the hlannal Infonuatioii bearing on. forest ecological studios 
should be collected from the available .soniees and published 

ilethods of meiiisuriiig light intenriiv iiiidei a tree canopy should be investi- 
gati'd and the results reported. 

(c) Repeneratwn of T topical Eveiqrem fnie,<i1 . — ^No addition to the Manual 
]s needed at present. 

(/) Forest Grazinp invesiwattons . — No addition to (he Manual is needed 
III iiresunt 

(.7) Rr.seaich in hiiqaied riantations . — Methods .suited to this special 
subject eliould lie coiisidered by the interested provinces and the Central Rihd- 
cnlturist, but no addition jo tlio Arauunl is needed at proseul. 

{h) Hrfloid of Earprvdiiiire on Eirpetmental Plo1.s . — The separate resolu- 
tion on this Kubjent meets nitb approval and no further action is culled for. 

(i) Researrh on tnhtin e of species in plantations. — The resolution on Item 23 
calls 1 01 the publication of a .summary of existing information and suggestions 
for line.s of ve.senveb. No addition to the Manual is needed at present. 

{j) Bamboo Jnnestipaiions . — ^Tlic section (p. 96) on bamboo .should be 
re written witli all necessaiy il'etnil in the light of iccently acquired experience 
in laying out experimental plots, 

(/f.) Statistical iinnlijsm. — (i) The. two ndde.nda proposed bj’ Mr. Maliendru 
(sec p, 115) dealing with the comparison between two counts or percentage 
values (ns for two germination tests) and nitb the determination of the mean 
Qud its standard error adien tlie data are nirangod in groups, should bo indudedv 
LlVRl 
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(j?) The plTccts of w'orlang small samples and abnormal distribution 
senes should be further examined and the procednie recommended in the 
Manual be rorised as nceessary. 

(jh) Acceptable short cuts in the eomputalion of Standard Error should be 

dcsciibed 

(I?-) Tlic method of allowing for initial differences in comparative pairs 
plots hy manitaimng them for a suitable period before introdncinsf the different 
li oatmeals to he comiiarcd, slioiild be investigated, to meet the dilBciilty ex- 
perienced in hiuling foiesi plots which will pass the recognised statistical tests 
loi coiuT-arnhility 

(/) /iipciwu-iiial Plot Foiws — ^Tlie front page of Foim C is extensively 
used but s'iioiild bo improved on the lines suggested by Jfndras to meet require- 
ments loi artificial legoneiation avoiIc Tl should provide for enlrj' of the 
e>.si-iilial compilation data for determining differences of mean values and their 
<>in)r.s Tlie revised foini should he lefoncd to as 6 (d). 

A new I'onn G (a) shoiild be standaidiscd diiTciing from 6 (o) on the front 
page only and adapted to requirements foi natural regeneration. Information 
alieady on Foini slmnld lie excluded as far as possible and the right hand 
.side oi' ilie trnm should be ruled vertically without Iieadhigs. Drafts of these 
foims fclumld he oirciilatod by the Oential Sihocnlliiiist for ennsideration and 
Ihu mini ‘.miidardised as soon a-^ agreement is ronebed. 

Exiieinnental Plot Form No 8 (F R I No 14S) .should ho rcMsod on the 
lines approved by the committee 

Foini i».~{-lumm<iiii (Nurseries) 

A form sintalile fni the recoid of the history of niirseiy he'db and the rais- 
ing oi niu.seiy stoelc is used in some provineos ; those concerned might usefully 
agiee on a srandavdisod form 

Form 31 — {Gormviatiov Tests). 

A diall by the Central Rihnculiurist was* approved aflei modification to 
piovidc for plain per cent as well as gcrminaiivo caiiacity and minor amend- 
iiicuts. 

Foim 13 — Jiamhoo Ej pet imciits. 

The possible advantages of using this in book fomi should be considered. 

(?«) Phenol ogteal dlecoiih — A very simplo I’onn is required for collecting 
the essential data. Pbeiiological data on important trees would be useful, aud 
iheir collection i.s coiisidoi ed leasilile A fiirtlier form may be needed for 
coin] Illation purposes 

(h) Canopy vicasutcnicnis in i eyenci aiion r.ipcnments. — ^I'lio number of 
tieos aud basal aiea for each species (or gi'oiip of spccie.s when necessary) 
should be lecoidcd. Tins note slionld be added on 7). 11+ of tlie Manual. 

• « • 4 » « 


Picpoit of the Silviciiliui isl , Foiesl lUscarch Inshtnie, on aelion ialccn on flic 
Pfsolniion passed by the 1929 Conference. 

Tlie Resolution accepted the report of tlie committee on the subject, which 
vecommciided that the Coiilral Silviculturist be asked to publish a manual of 
Expeiimeiilal Rc.seaicli on the linos of a paper ho had eontrihuted to the Con- 
f 01 cnee - ^ 

The HJamial of ETpeumculal Pcseaich -w-as published in 1931 and lias been 
laigoly followed in subsequent work. Some .soction.s now require modification 
or amplification. ^ abridged edition for n wider circulation to Rangers and 
olhoTs has been called for The Central Silncultiirisl 'cisitcnl the chief Eeseaich 
mstitnlcR in Europe in 1931 and published nu abridged report iu the Indian 
Foi ester, 1032-33. 


« 
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ITEM 6 (a). 

Method of Assessing Progress of Natural Regeneration. 


Short papers (see pp. 67-68) 'vvore suhmiited by llio Silvicnltuii&ts of 
Bengal, Bihar and Orissa, and the United Proxances and the Central Silvicul- 
turist circulated a note (p 68). Mr. Monns introduced^ ihe subject in the 
Conference \cf. paper (i) beloxvj and the Central Silviculturist spoke on the 
points raised by him There was some discussion on the subject of the form, 
examinaiioii find maintenance of indicator plol.s and lines, in which Messrs. 
F. C. ()SArASTOs (Bihar and Orissa), M. B. CTrATunxT.DT (United Provinces) and 
M. V. Lvnnin (Madras) took part. 

The following resolution was jn-oposed by Mr. Monas (United Provinces) 
and seconded by Mr. AuAn Bvnsn (Punjab), and passed bv the Conference. 


RESOLUTION ON ITEM 6 (a). 

Resolved that — 

1. Thi'- Covfocnri' accepts ihe ‘method of linear enumerations hi/ squared 
as the standaid method of as’tessinti natural reqnirration, while still reeognisinq 
ihe value of compart indicator plots for the studi/ of individual plants vndet 
qii;en conditions. 

2. The method to be followed and the faefoi <? In he evaluated should he as 
detailed vn the Erpei mental Manual hut the perrentaqe .storhng .should not he 
1 educed to a hosts of 1.000 plants pet acre ; instead of this, it should he the 
actual peicentaqe. based on the uumhet of sfochctl and nusfoeh'd squares. 

3 .Vo definite eslnhh.shntevl height .should he fired foi each species to he 
applicttldr to all TndiOf hut agreement .should he reoehed between Provinces enn- 
(cined fmnq a standard eotnhlishmcnf height for a sperirs in the .same type of 
forest. 

I ♦ 

‘t. The. possible value of a more iutensive enumeration of the regeneration 
(it ihe iiiilidiinn of an erpeiimeni and periodic internals in its progres.s 
should he Irept w mind and carried out wherever feasible. 


PAPER (I). 

Pq E, 0 Monns, Silricullinmt, United Prnvinret. 

(Read in oj>ening the debate.) 

Tlime Jire. three eliiof method'- of assessing natural regeneration : 

I 

(0 The comparatively small indicator ])lot, 

(ii) Emnneration of stocked squares, 

(lii) Selective counting. 

Originally in the United Provinces, and probably also in other Provinces, a 
number of .•'mall scattered indicator plots xvere laid out in all nntnral rogonora- 
tioii ('xperiments Tt xvns found, however, that these plots, xvhile affording very 
xodualilc information about the development of individual seedlings under a 
x'arieiv of conditions and thus fulfillhig an extremely valnnhlo function, did not 
give a pioper idea of the progress of natural rcgeneralion over a large area. 

This matter was considered at the 1929 ('’onfereiicc, which accoidinirlv 
recommended as pai’l of tJie leiiorf of the cominitloe on Tteni 6 the adoption 
(if 1 x 10 other methods. The jneiho<l of enumer.'iiion' of slocked square.^ wa^ 
rcconnnended a.s the best xvlien practicable, mid the select ivo counting nmlliod 
to he used when more convenient. ^ 

The mcihod of selectix'c counting has perliaps the advantage that it involves 
the onmiioration of slightly more ex-cnly distributed plants than the method of 
stocked Hcjnares. But actual experience in the United Prox-inces, and also in 
Punjab, Bengal and Bihar and Orissa, bus shoxvn that tlic method of sonai-im 
is in practice the more satisfactory, and that it slionld he carried out iu llio 
form of lines run through the regeneration area. The method is vcjt siinoie 
and cimiparalix'cly quick. In the U. P. last cold xveathor, in additioii to a fair 
amount of special .statistical xvork in the ivrcgnl.ar sal forests, xx'o had no dim 
. cully in laying out 96 such indicator lines, as xve call them, each from '50ft 
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800 feet long, and ve propose to do a similar amount this cold iveather 'Further, 
if the lines are made easily determinable, as for instance running from tree to 
tiee, the ti*ees being aerially numbered, periodic remeasurements are extremely 
simple. 

I think, therefore, that this conference should now go one step farther than 
the 1020 ( mf ereiico, and definitely affirm that the method of onumcration by 
squares should be adopted as our standard method of assessment of natural 
regeneration, while still recognising the value of small compact indicator plots 
for the Btudv of individual plants in given conditions 

T]ici(‘ aie one or two further points to ho cuiisidteied Fiistly there is the 
question of tlip data to be collected and the compilation of these data. I thinlc 
there can he no doubt that we should all adopt the methods given in the Expeii- 
mental Manual, — 'i.c., that we should enumerate and measure E — established 
seedlings, oi in their absence TJ — nnestablished seedlings, and tlieiehy calculate 
the Established pci cent, the Unestahiishcd percent, and tlie Established 
Ptoclaiig Factor, and that we should also record R — ^recruitment, in those 
squares without E or U By maldng this obligatoiy. our records would he 
comparable 

T .'•uggest, however, that there is no need to calculate the percentage stocking 
on Ihe basis of 1,000 plants per acre, as suggested in the Experimental Manual 
Tlie pciceiila.ae stocking can simply be eiqirossed as the peicentage of stocked 
squares compared with the total In the case of R ^ve should follow the sug- 
gestions of the j\rainial and assess it at half the spacing adopted for E and U — 
i.r , there should bo 4- seedlings to a square to count as full stoeldng. 

With icgiiid to the Establishment Height, 1 suggest that it be left to the 
Provinces to decide what height they \nsh to adopt for any particular species 
Coiidilioiis vary so much that what might be considered well established regenera- 
tion in one Pi oviiice miglit not be so considered in another. To take a case in 
point —in the table on page 110 of the Experimental Manual, 6 feet is suggested 
as a suilaiilo Eslabli.shmGnt Height for tal, and T imagine that this woiild be 
quite suitable foi Bengal, Assam and Bihai and Orissa In the U. P , however, 
I have ienlatively adopted a height of 10 feet as Establishment Height ; — ^we 
can and do fairly coiiveiiieiitly measure to this height, and until a seedling has 
leaclied lliat height it cannot he considered really free from competing weeds, 
deer damage, frosts and other fonns of damage Once it has reached 10 feet, 
we can be fairly certain that it will go straight ahead. The combination of 
inimical factors necessitating tliis Establishment Height is probably peculiar to 
the IT. P . and consequently I thiidt that each Prorince should bo left to decide 
its ovn Establishment Height for any species 


11 should fuithei be free to Provinces to collect additional information 
This of eniir.se is alwavs possible in any expeiimental work, but in this particular 
case, I thnik we .should definitely draw the attention of the Provinces to, the 
po.ssiliilily by including reference to it in our resolution In tlie sal natural 
regeiiovalion experiments of the U. P., wo have many plots in which there are 
, a laigo numhei of seedlings, which are mostly very small Allliough ultimate 
’ assessment of regeneiatiou will he eairied out by 6 feel squares in indicator 
lines, it was thought that, since the regeneration was small and we usually get 
a veiy laige moitality of sal seedlings, it was necessaiy in the first instance to 
get a more detailed' idea of tlie quantity of regeneration on the ground, at a 
much closei spaenig than 6 feel bv fi feel. Consequently ve recorded up to a 
inaxumiiii of 4 E oi U plants per square, giving ns on the average details of 
stocking at 3 feet by 3 I'eot Also it so ha]ipeued lhal there was a large amount 
of lecnnlnuMit on the giound in some areas and much less in others. We 
therefore recoided recruitment in ever\ square and not only in the squares 
unblocked Aviih E or TJ plants. We have thus a detailed I'ccord of all sorts of 
seedlings over the whole of each plot in the initial stage of our experiments, 
and can calculate, in one of the ways mentioned in the note I have "wwitlen for 
the confeveuee on this point, to what extent the recruitment is stocking squares 
without other seedlings and to what extent it is simplv augmenting stocking 
wheie older seedlings already exist. i . o & b 


t wo eaparnnanis less Ilian 20 miles apart in ^ry .imil.. 


“I do 
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submontane sal forest. In 1933 we had an exceptionally good sal seed and 
seedling year, and ihc whole forest looked as if it was covered with seedlings. 
Calciilaiion of the stocldng per cent in the wav described in the Experimental 
Manual gave us for the one plot 70 per cent, for old seedlings phis 13 per cent, 
recruitment, while for the other plot the figures were 27 per cent, for old seedlings 
plus 21 per cent, recruitment. It is difficult to compare the recmilment figures 
n.s they stand. On the face of it one might conclude that in the event of the 
old seedlings <lying, the second plot 'wdth 21 per cent, reernilment ' might end 
up with a better stocldng than the fii*st iilot witli only 13 per cent, recruitment 
Actually, however, the first ))lot was very much hotter slocked, and enumera- 
tion of all squares and not simply the .squares without older seedlings showed 
that it had 77 per cent reeniitment compared wth only 34- per cent, in the 
■second plot. 

3 do not propose to make all subsequent raeasnreinents or counts on the 
same ecalc — for remeasurements we shall simply adopt the standard system 
detailed in the hfanual. But in dealing -with a ‘species such as sal whore a large 
percentage of the seedlings, both U and B, disappear, I think an initial de- 
tailed analysis of tlie sort wp have made in the U. P. is desirable to give a 
truer idea of the conditions we started with, and fn enable U'* better to assess 
comparaliility of plots. I do nol propose that other Pro\'incc.‘? shonld do 
exactly the same, but I would suggest, that while adopting a standard method, 
we shonld not necessarily bind ourselves to its limilations, and that Piw’inces 
shonld beep in mind the possibilitv of more intensive records, eithc'r for analysis 
of initial conditions or at periodic stage.s in the pi ogress of natural regeneration, 
or in .any special conditions. 

Summing up then, 3 would suggest that the eoniVrenee adojit some such 
I'psoliitinn a.*? the follonfing : — 

1. Tins conference accepts the method of lineal’ eniimevations by scpiares 
as the standard method of assessing natural regeneration, while still recognising 
the A'alue of compact indicator plots for the study of hidividiinl plants under 
given conditions, 

2. The method to he followed and the factors to he evaluated should be as 
detailed in the Experimental kranual, hut the percentage stocldng should nol 
he rediieerl to a basis of 1,000 plants per acre ; instead it .should he the actual 
]iercentage based on the mimbcr of slocked and nnstocked squares. 

o. No definite c.stabli8hment height should be fixed for ' each .‘Jpecies to be 
ariplieable to all India, but Provinces should be free to delormine the e-stablisli- 
niont height most applicable to flioir local conditions'’ 

4. n'he possible value of a more intensive enumeration of the rogeneralion 
at the initiation of an experiment and at periodic intervals in its progress should 
be kept in mind and carried out wherever feasible. 


Note (j) hi/ the HilncuHurist, liniqal 


The folloiving method on the lines indicated in Volume T of the JSscpermental 
Matmal has been used in the Chittagong Hill Tracts dmsion at the suggestion . 
of the Central xSihueulturist for estimating the reemitmenf and growth of 
seedlings of different miscellaneous species in the experimental plots in the 
Evergreen Porests. 


A diagonal line is made through the plot and about one hundred C' square 
blocks or sections (on one or other or both sides of the diagonal line, the number 
of blocks naturally vai-ying with the size of the plot), are laid out by a moasur- 
^ .staff or 3 2' long held at right-angles to the tape The Indicator 

«l«arcs of a section paper for each 
block of 6 X 6 . The height measurement onlv of the hif)ges^ nlaut of all 
imporranl species occurring in each block is moled at every' enumeraiiou and 

•Note— I n the coursp of tlie apbntt- Mr Mobhe nllpml tin- .Sul propo-sia whieh tlicn lead 
ai .follows 


3 No dpflnitp c<!tnb]isb]npnt hrjglit should bp 'fixed for 
Indin, but'npuiemenl should be renehed between PioVinep-! 
ment height for, n t-pcpicis in the wime type of forest 

• ■ • . • a 


pflcli spppips to bo .npiihcnblc to nil 
ponppriied to fl\ n htnndnrd Cflnblith- 

• I • • 
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recorded in the coj responding section of the squared paper. The biggest plants 
will not be the same every time Abbreviations are used for vemacnlar names— 
such as : — 


0 for aurjan. 

T for tali. 

N ioi naaeswar. 
K. for hamdel) 


V.. for chapahsh. 
Cli for chowign 
r. for pitraj. 

R for raldan, etc. 


Any ^i>rpiejs below 6" height (biggest plant) in the 6' >< 6' block slionld hot 
have its Ivieht measurement recorded, but the letter “ R ” only noted to 
indicate die presence of recruitment. 

Tt is Uesiii'ablo to have further measurements to conqDare the height groAvlh 
of the ditferpiit species in the plots imder the different methods of treatmeni 
and so a idected number of plants in each plot wore tagged ■wdlli a number. 
About 10 plants of each species were selected so as to include roughlv 3 height 
clas.ses, ) average seedling of the year (lowest height class), estahlislied 
seedling (medium height class) and sapling stage (liighest class). Those 
measmemeuts aio entered in E. P Poim 6 — C K TTomfray. 


Kate (») 6y the Foiest Beftcaich Office). Bihai and Oufsa 

While agreeing in general Avith the pidposod classification of regeneration 
I'm tol given on page 110 of the Sth lodtuial Ttesrnreh, ManvalfYol. T, T should 
prefer a little more detail T should also prefer the uneslahlished stage to he 
siil)di\i(lcd into nnestablished stages 1 and 2, uncxtahlisherl stage 1 being from 
reeinitmenr np to a height of 3', and stage 2 from heights of 3'— 6'. I suggest 
this beeause in Bihar and Oiissa, when .so? regeneration reaches a height of 3' 
it is often practicallv estahKshod and it is up to this height that it is most deli- 
cate Tn ihc Siughbhnm forests at least, when once regeneration is over 3' high 
(i e , unodahlished stage 2) there nothing to fear, and to obtain full stocldng 
of this stage 2 would generally he a satisfactory result to an experiment. 

Foi assessment of stocking, T prefer the method hy enumeration of stocked 
square.', fthe squares to he 5' X 5' for convenieneo of plotting) ) Tliis in'ethod 
can give both a nsual picture on a cliait and also a numerical expression The 
squares should run through as mucli of the Experimental Plot ns possible, and 
for Ibis inirpoae one or more long narrow Indicator Plots 10' wide rnnning 
aeiqss sav half of the Experimental Plot is better than a wider rectangle con- 
taining the same number of squares IVlien 75 per cent (or other "locally 
accepted percentage) of the squares contain one nr more established regenera 
lion, regeneration may he said to he satisfactory 

In addition n photogiaphic record of progres's should he maintained when- 
ever possible.— E. C. Osmasion 


Note (lu) bi/ the Silvjailturi.d, Forest Research Institute 
Miiinons or assesstxq pnooimss of hatuhaIj kcgeneration. 

describes two methods ol assessing regeneratioi 
fmmn, 1 ’ enumeration of stocked sqnaies and selective counting, tlu 
Ivit. Silmcnltiiral Conference Further experience 

smm-PB ■'visdom of Ihi.s pieference, and has sliemi that the count or' 

sou are nv i the experimental plot, and not in a eompaci 

of-smnrPB Eloi as envisaged in the jManual This lines 

than ihn i Simple and quick in the field, and far more satisfacton 

been auulipfl irifT! point of riew of sampling. It hat 

and is worth adon+t^w^^'' United Provinces, Bengal. Bihar and Oi issa 

rp, ^ standard method till we light on something better 

nddilifiml rcmiiSeS^^nor? suggoctod method of recordins 
bntions towards stocViTnT'nm” to difToTentiatc between its eontri- 

ing the stoelung where old^rseedlTn*^”^/ "‘^‘’‘tlings, .and towards augment- 
proposed is in rSng 1 2 i J Bractice, the difference 

plants per 0' square? in adrliiiL f ^ 2, 3 or more B 

Mamal suggests recording R, U or E on eadi ; tlic 

the United Prorinces t’^Pdfinadequ\a?e— presumably 
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il'/j. Moi^hs . [Address, j^iven o7i pages 65 — 67.] 

Mr. Champion The method of assessing regeneration was one of the first 
things io which we gave our alloniion when the Provincial Silviculturist in the 
T7niU‘d Province.'? took up the question of systematic rescni'cli into sal re- 
generation prohlein.s, and we started ofil •with the 15' X 15' quadrat. We mapped 
and measured eveiything on it After we had done this a few times we found, 
that our plots were no longer representative of the ni?ea as a whole even if they 
had been initially so. The change over to the method of stocked squares Avas the 
direct outcome of om early experience, and the modifications jiroposed hy Mr. 
Mohlis now are exactly Avhat aa'O should expect 

1 think perhaps when I summarised the situation in the Experimental 
Manual, T rather OA’crsti es.sed the aucav that wo liai'c hocn counting and measur- 
ing too much, and possibly I went to the opposite extreme The siib-diAusion 
of the 6 ft. square in the case of recruitment AA'as proAuded for lint it aa^is sug- 
gested that one need not bother about recruitment if there i.s oven one large 
seedling in the unit of count. 1 quite agree Avitli Mr Mobbs that counts of 
rocruilmi'iit are A’ery useful. 8onie arbitraiy number could be fixed as the 
maximum to be counted. The count is A’ery easy, but I am still strongly of 
opinion that aa'o slionld keep onr ineasnienjcnt.<> down to the smallest nnnibor aa'g 
can manage Avitli. It is also particnlnrly useful, as kfr. Mobbs lin.s said, to have 
the initial record as full as possible. Ordinarily one has a clear idea of Avbat 
is wanted Avheii one starts the cxporimeiil, but as time goes on one often aausIics 
one bad a little further information about the initial condition T am very 
strongly in favour of a full initial description, count, measurement, or Avliatever 
it may be, of the ])lot, so long as it docs not lead to a lot of nmiecessary Avork bi 
fcubsciinoni records. This is a'Git liable to happen unless it is voiy cltfnr from 
the records that it sbonld not be done. 

The other point raised by Mr. Itfobbs Avhicli is an imporiant one for settle- 
ment Ai as the question of accepting a standard establishment height. In general 
lei ms I would agi’oe A\'ith Mr. !^[obbs that the height or size adopted must A’’ary 
AV’ilh circumstances I AA’ould ask Mr. Mobbs in particnlai Avhether in the case 
of sal he Avould Amry his height in one particnlai province or maintain a single 
standard under all conditions. Mr. Mobbs said that at present he proposed 
a single oslahlisbraent height foi sal for the AA'hole of the United ProAUUces. It 
AA'Ould he much more satisfactory if aa^c could agree on a common method grant- 
ing that difl’erent conditions Avill call for different standards, 

ilfi. (hmastou : Actually m some of om areas m Bihar and Orissa, 3 ft. 
Avonld be snfiiciont to he considered cstabliAlied, in othor 4 or CA^eii 6 ft Avhereaa 

Mr. Alobbs ha.s adopted 10 ft. 

! 

Mr. Champion : Will it not meet requiromonts if m tlie caso of sal Ave 
settle on a slaiidaid for each of our types I AVe have recognised 13 tyiies ; 
2 or 3 standards Avonld possibly coA’er the Avhole lot. AVhore regeneration is 
easy the standard Avill he loAver and Avhere it is ditlicull it Avill he higher. 

Mr Howard ■ Would it mean tAco heights for your province ? 

Mt. Osmaston : A"cs, avo A\’ould not mind that. 

Mr. Champion : We have agreed that any results if obtained one typo 
should' not be applied in an oilier AAdthout confinimtoiy tests. 

Mr. Chaiiirvcdi : As an improvement on the 15' X 15' quadrat, Ave laid 
out plots of 20 ft X 5 ft, hut. t.hosc too gave us lusunicieni. results, so Ave laid 
out about 4 or o plnt.s 1 jlOth of an acre each in the experimental area. These 
Avere quite .sunieiimt for our jmrpo.'Jc, .and seiA'od ns A'Oiy aa’gII. AVu liud repre- 
sentative .^ot'dlings marked Avitli T-sJiapcd nails. Wo had a form of oni OAvn 
.and we gaAa* the height of the seedling year by year and that gsiA^o ns a veiy 
good piclnrc of conditions. Then the ditficnlty of damage by doer, cattle and 
people ardse, ‘sn aa'C pul up'barbed avatc feuciug Avliicb altered conditions. 

ilfr. Tioward . It really comes doAvn to Ibis that the indicator plots Avhich 
you had originally, give perfectly good data for individual plants, but when 
you try to gel to something that is representative of the area ns a AA’hole, then 
they do not. fi^hat is Avhy the newr developments have como. 
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Mr Chaturvedt No, the position was that the indicator plots did indicate 
tiie areas as a whole and I still feel that the work is simpler with an indicator 
plot in ’vJucli Avc' also sludr the development of individual seedlings 

Ml Mobhs . In an indicator plot with a hundred seedlings numbered, 
there are also usnalh’ many seedlings which are not numhered. It was fre- 
quenllv found in such cases that the numhered seedlings, originally the best, 
did not all develop Avell, and that mmumbered seedlings developed better, as 
that from the point of view of establishment of regeneration, we were not 
moasni-ing the right seedlings "Wc had' the alternative of numbering a fresh 
or of adopting another method. In the method of squares you choose the best 
seediing in each square ^Tiether it is the same as you saw five years ago 
does not matter. Wliat you ivant to measure are the plants that are going 
to he yonr ultimate crop. 

Mr Chafuivedi : The method of sqnaios gives a false sense of securitj. 

Ml Champion Wc all seem agreed Uiat these numbered seedlings will 
not leraain the best plants on the plots. I lliinlc we all expected it from the 
stai f and w’e have merely now to decide wiiicli seedlings it is better to observe. 
The iviioie idea of counted squaios has developed from an appreciation of the 
fact, but as in a great many of our problems wo are still interested in indivi- 
dual seedlings, it is suggested, and is actually being carried out in Bengal, 
and the Punjab, that we have numbered seedlings in the counted squares. The 
airangmenl at present is that the lines are laid out and the range in type of 
seedlings examined The seedlings are then roughly classified on simple lines 
as any working plan oHicer oi ranger could do, and a few' of each typo arc 
numhered foi keeping under ohseiwation. 

ilfr. Launv We have got one or tw’o exiieiimental plots in which wc have 
laid out uulicatoi plots ih lines of squares. Formerly we had compact indi- 
cator plol.s Avhich woie sul>-divided into squares. These are now being 
supplemented by lines of six ft squares. 
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ITEM 6 {&)--( rf). 

Soil and Ecological Livestigatioiis. 

Papers were called for on (6), Sod prohlonst (c), Sool systems, and (d), 
Ecological problems. On the first subject notes (pages 85, 80) were received 
from the Linitcd Provinces, Bengal, Assam, and Biluir and Onssa, and a note 
(page 86) was circulated by the Central Silviculturist. The Silviculturist, 
Burma, submitted a note (page 78) by Mr. CH.mnTon, Agricultural Chemist 
to the Government of Burma, on the growlh of Gmelina as alTecled by the 
composition of the soil. Short notes on root studies wore received (page 80), 
and a paper by Mr, iMonvN (Punjab) and other notes (page 87) on ecological 
problems. 

Mr. GaiujVhd opened the debate referring to the need of greater Imowledge 
of forest soils and w'hat goes on in them. Dr. Puni and Mcssiis. Tanvoa, AEoiian 
and Moiins took part in the ensuing discussion. At the following session 
Dr. Puiti read an address (c/ infia) which Dr. MAOiciiNzin Tayloii, Director 
of Irrigalion Besearch in tJie Government of the Punjab, had been prevented 
by illness Irom delivering personally. Dr. Puni and Mr. Boon demonstrated 
alter the address various methods of pH detenninalion, mainlj' electrical, in 
the laboiatory, and subsequently explained tlie features exhibited by soil 
profiles in the JDxpenmental plantations at the Rcsearcli Institute, and in sal 
and bamboo foiest at Ijaclnw'alo, Dehra Dun division. 

The following resolution ivas proposed by Mr. Pubkayastha (Assam) 
and seconded by Air. GjinniNn (Bombay), and adopted by the conference. 

RESOLUTION ON ITEM 6 {h)—Ul) 

Resolved that — 

(1) This conference desires to bring io the notice oj Oovernnumi that 
the appointment of an Ecologist has been considered so essential at the Forest 
Rescaich Jnsiitutc that it has been shown on the. cadie of the Institute since 
1920, blit this post has not yet been filled. 

(2) This confei cnee believes that work on soils and ecological piohlems 
is of the greatest importance w the elucidation of piohlems connected with the 
regcneiniimi oi forest crops Such work is essential both in the F. B, I. and the 
Provinces. The assistance of an ea.peit in this branrh of hwwledt/e is ui gently 
required. 

(3) This conference also uiges that Provinces should give facilities wherc- 
ever possible for theh ofjieers to take, up work on these .subjects. 

* ^ P • * P t 


PAPER (1). 


Contributed by Dn. MACicr-yziE Taylor, Director of lirigation Ttescaich, 
Punjab. (Rend by Dr, Puri of the Stime department). 

Mr. Trevor asked me to deliver an address to the Conference of Forest 
Oflicers on Soil Rcsearcli mctliods. My main experience of soils has been 
connected with agriculture and on two occasions 1 have been introduced to 
forest soils llirongh Air. Trevor Aly knowledge of the forest soils in India 
is limited and my interpretation of the rc.snlts of analyses is consequently open 
to correction. 1 am aivajo that the results which I put forward may not be 
generally applicable and will need modificalinn to suil particular conditions'. 
1 will attempt to clcnl mainly ivith tlio general aspects of the problem and w’lU 
indicate the application of the results in particular cases 

It is difficult to Iniow' wiiern to start so 1 will give a brief resume of the 
subject commencing \nih soil genetics. 
r.irj{i 
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1 Soil Fonvafiou Pinrfsft — The nnpnilanl maierialf! forming: rocks and 
having a iicnniiir on iln‘ Inrinatmn of soils can he gron])ed niidci fnnr head** — 

(n) Rases sndi as soda. ]ioia<ih, lime .md mairnesia. 

(h) Rcpqm-oxidcp of iron and ahmiininm 

(r) Silica, and 

(ff) Orpanie mallei. 

In all soil forminp jiiocesM's Ihe lemoMil ol bases from Ihe oiigintil lock 
lakes place 

The Mill loimiiiip proeespes Inll iiilo Uvo pionps — 

(a) ,j\jiacrohic 
(ft) Aerobic 

Under niineiohic comlilioiifi peals are 1‘orincfl llioiipli peal can also be 
fonned under aerobic comlilions vlien some olher factors such ns lack of 
moisture limit hacleiiul activities Under anaerobic condilioub (llcy soils arc 
ni‘!n foraied 'I’he cliai.ieleiisfie of a Oley s(,il is ibe reiiiovnl of iron oxide 
fiom certain lajers of the soil wliicb become bine in colour and the rr decom- 
position of the iron r)xide in hands forming, in (‘vlrcme ca.sos, ivhat is called 
an ‘ iron pan 

Under aeioliic eonditions tlu‘ deeoinposiiion ]irocessp<; which lake phica 
fall into four main groups— 

(fl) Hot and conditions, 

(ft) Moist tiopieal conditions 

(<’) Cool humid conditions, mid 

Cd) Cold arid conditions. 

(a). Under e.xlienip hot arid conditioiiK no nlleiiition in the compos-ilion 
of the rock nialorial takes plaee and only a .saiifl (■oiisicting of nneJinnged lOok 
particles is formed. Under ‘'liirlitlv moi=-l eoiidilions the tendency is for the 
rock to be decomposed and the base« to accumulate. Tins decoinpotifinn may 
give rise to tliiee tjqie,'; of .soil — 

(3) Solonctz .soiLs cliuiaeleii<?i*d by Ibe prcppiire of alkali carbonates, 
(alkali soils), 

1 (2) Soloiiseliak soils eliarafleiised by the iiri’seiice of neutral salts, 

(saline soils). 

(3) The soils characterised by the presence of nlknliiie earth eaTbiuialos 
such as the surface limestones of South Africa (ealcaicoiis soils). 

Under Bomi-nnd conditions ivhich at .some ]jpiiotl of the year admit of 
considemble gnwtli of plants but do not admit a rapid decay of the organic 
matter during flic succeeding diouglit, blrek emibs nr T'-chornnsem soils are 
formed (black cotton .'.oil). Under slightly moie arid conditions than the 
previou-s where plant growth is little, ebesinnf eoloured e.irtb.': are fonned. 
These are deficient in organic matter. 

(ft). Under moist tropical conditions the characteristic is the rapid 
chemic.al decomposition of mineral matter in tlie oiiginal rock Under these 
conditions the bases .arc leached Icaaing an acid residue. This acid residue 
tends to break downi mto ds constituent oxides, sifipa jnul the oxides of' iion 
and aluminimn, the silica being removed In- the alkaline solution fonned by the 
bases. The residue in this ease is a laterite. ’ Vniions degrees of lateri^ation 
can be noted in the field according to the stage which the proces.s has reached. 

(c). Under cool humid conditions the hasps in the mck are leached, oig.imc 
matter is partially decomposed and the pinduets of this decomposition load to 
the leaching of the sesqui-oxides of iron and aluminium. These sesqni-oxidcs 
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may be difalributed lilmmglioul llie weatlicring maleiual giidiig rise to lie 
‘ Browi TiJarth ’ or they may be deposited at a lowoi level leaving a bleached 
layei’ above giving rise to Pod&ols. 

{d). Under cold arid conditions the breakdown ol' the lock is again ijhysicai 
m eliaiacler and, w'lial is called a “ Skeletal ” soil is foimed. 

2. Claskxjitatwn ol Saily . — Soils may bp classilied into tw'o main groups — 

(а) Inmiatnre soils in whieli the soil foimatiou iirocesses have not had 

lull play and tlieieforo the inllnenec of the parent rooks is still 
apparent The presence of ealeinin carbonale invaiiably indicates 
this type. 

(h) Mature soils in w’hich the iiroeess ol formation hii.s had full play 
and the parent material is exerting a miiunuim influence 

Tmmalure soils can he sub-dinded into tiro lyiies — 

(1) Ttendzinas, or Iiunius ea’ibonale soils. 

(2) Skeletal soils — largely the pioduct of iihysit'al w'eatliermg. 

hlature soils can be divided into the following groups acpordiug to then- 
modes of formation — 

(1) Laiorilcs. 

' (2) Tscheniosems. 

(3) Chestnut soils 

(4) Podsols 

' (b) Peats. . . 

(б) Saline and alkaline soils. 

Dealing very hrielly with .slime of the .soils in lhe_ Tvulu Valley ns nn 
illustralifiii, the oxamiuation has showm Hint the nearest' olass to •which they 
belong are podsoks They ate, howevei, not lyjiie.'il podsol soil» and probably 
sliould bo classed as immature podsols. Tins -is due to the difference between 
tlie climatic condilionH in the Kulu Valley and the cool bumid conditions respon- 
sible for production of mature podsols. 

In the Ivulu Valley the climate is chai-acteriscd by the folloiviug. — 

« 

A cold diy period followed b\ a cool moist period due to tliu melting of 
snow. This in turn is follo\\'ing 1 y a dry warm period to be follow'ed in turn 
by a cool humid period Wliilo the general tendency in thi.s case is for cool 
humid conditions, the dry periods lend to hold up the podsnli.sa1.iou process 
and hence immatnro podsols result. 

In the iilains of the Punjab, there aie \rell marked eases of the develop- 
ment of both the Rolonschnk and Solonctz soils, the eharael eristic foi-mations- 
under arid conditions From the forestry point of view, thev need a different 
typo of examiation from that of the hill soils. 

3. Soil Profile . — Until recent years it has been ctistomary to study soils 
mainlv from tb(‘ point, of vicAW fif the surface ‘^oil and the sub-soil Tt i.s noA\ 
regarded as p.ssential, in defining soil cbniacteri sties, to studv the soil profile. 
The soil profile may bo defined as a vertical scetion of the soil from the snrfaee 
to the parent rock Avhicli lias not yet undergone deeompo'.ilinn. From w'lml 
has boon said of the soil forming ]n’ 0 cpsses. it will lie .seen that fltis section may 
be divided into a series of layers or zones from wliieli the eonstituonts.linvo 
eitber been loaebed or in w-liich they have been fleposiled. Tlieso zones may 
be snb-dividod into horizons each haA-ing special cliaraeteristies A\ilhin the zone. 
For eonvonicnen in elassifiention tlie zone from which materijils have been 
loaeliod is called the “ Ehmal ” zone, and the .‘•nb-di visions of this zone are 
labelled tho A horizons. The zone in AA'liieh the leaelied materials hiiA’p acen- 
mulatcd is culled the ‘ Illuvial ’ zone and the sub-divisions of this are called 
the B horizon.s, Tlie 0 zone is the parent mhterifil, In the Kulu Vn!l6v an 

f » I • 
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has been poinled out tlie most important profile is the podsol type This may 
he tahen as an ilhislration to show the snb-divisions of the various zones in the 
profile A complete podsol piofile is as follows 


Ao 


A, 


Aj 


A, 


Hi 




C 


Peat 


Bleached 


> Eluvial 


Organic nntler 
deposilrd. 


> Illuvial. 


Parent material. 


Dubciiplinii of a inatiiro pod'sol is ns follows, — 

A tyjiical pudsol jirnfilo consivfs o-ssentially of three horizons. A or chn'inlcd 
liorizon, B the lioriyoii of illim'ftlioii eiiiieh'd hy eoHnin of the const itiionts 
leached I'lom the A horizon, and C the parent rnatori.al, A detailed description 
of the various hoiizoiis with their morpholnpoal and chemical rharacfeiihtic.s is 
iriven below ; — 

J)i‘Si.riptioii 0} JJarizons 

Ap — Uocayed hnimis acenmulntivc layer consistimi of leaf mould and 
toiP.st litter It ih the startiiij; point of many rcnclion.s kadinif to miiioralisa- 
tioii. One of the distinctive cheniicjil piopertics is its Ingli base cxcltavpe 
capacity, another diibtiiictivc chemical property of A^ in podsols is its high 
ini^aluiafiou as ifqnnh ha.scs. 

Aj — ^Light gicy with a straw-coloured tinge impregnated with .some hnmus 
material and of a powder loose silty texture with a sandy appearance. This 
^fiuclurcless coiuhfioii is cur of the ihsliitclivr, chni acicrishrs of this horizon. 
It has a lower base exchange cajiaciiy than A„, low ha’^o? and ecspu-OMdos 
contents, oniichmcnt in SiO„ and conipaiativciA’ high iinraturation A gieat 
diop takes place in the base exchange eapneily fiom A o to A. . PiOn is higher 

in A^ than in an> other horizon except An Sesqui-oxides aie lower than 
parent material. 
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Aj — ^iss a conipoiient part af tlu* horizon ol oluvialioii It differs from Aj 
in being thoroughly podsolisecl. Tlie colour is bleached ash-grey to whitish 
grey. This hharhed ash-gif'}/ cnlmir ly the most characfonstic moi phological 
feature of this horizon and is oeru it'cll developed in a characteristic podsol 
profile. Base exchange capacity lov^er than Aj, more nnaalurated, usually 
lower in calcium and seaqui-oxides and liicher in iSiOo The unsnturation of 
An furnishes diemical evidence of the ])ndsoHsod state of the soil. The' pll 
of A,. is lower than other horizons. 

B — Its aeeumulath'e eharaolci is vei\ distinctive feature It is a hoi'izon 
of illuviation. Bj dull broiniish colour with some light and some dark streaks. 
This horizon is compact and heavy. Bj, light brovni colour. Chemically the 
B horizon has lower SiOj, liigher ae.sipn-oxide. increase in bases and in base 
exchange capacity-, lower iinsaturatioii. Bi has a higher organic matter 
content than A„. 

C — the parent material. 

Other profiles may be dealt with in a similar manner to that which ha.': 
been illustrated by the ])odsol profile. The zones and the horizons are 
demarentod and measured in the field, the snnqiles of which arc obtained for 
examination in the laboratory 

4- The Actine Constituents nl the Sod Piofilc — -The active constituents 
of the soil profile arc the clav and the organic matter In many rc.spects the 
hehaA’iour of these two constituents is similar. As an example one mav take 
the behaAnoui of the clay and the organic matter towards neutral salts. Both 
the clay and the organic matter to some extent behave like weak aciiK' and 
when brought in contact with solutioii.s of neutral salts base (‘.vchange can take 
place as illu.sl rated in the following equation. — 

Hc-Olny f- 2>IaOI = Na . -Clay + 2TrCl. 

T1 will be .seen from this equation that vhen .sodium chloride reacts with 
an acid .soil a .«odiura clay is formed and hydrochloric acid liberated The 
hydioehlorie acid can ho easily leached from the .soil so that the final residne 
is a sodium cloy This sodium clay is uimiahle in the presence of water and 
nndeigoes hydrolysis according to the following equation — 

Noa-Olay + 2ITOH = 2Na Oil f IT-- Clay. 

The formation of the sodium hvdroxide according to I he above etination 
accounts for flie alkaline reaction of .soils in which sodium is presmit as a base 
Roils of tlii.c tvpe are cxtreiiiiely diflieult to deal u*ith owing to the ]iresence of 
alkali sodium hydro^ide which causes defloeeulation of tlie elay and eonsenueiit 
impcrineabiUty of the soil which gives rise in turn to aiiaerohic conditions. 
The acHoii of lime in neutralising soil aciditv is based on a similai leaelion 
to that illustrated wth 'sodium ehlovide. The ha.'tes entering the clay and the 
organic matter in this maimer aie known as renlaeeahle bases and exert a 
considerable influciiee on the reactions of llu' horizons in which they aie 
present. For instance in a podsol, since the l).'isc>.s are Icaehud from the A 
liori'/nns those will tend to become acid. As the bases are rede]insited in the 
D horizons, the B horizons will tend to heennu* more neat i at in react ion 

Having obtained samples of the vaiious horizons ecM’Inin examinations 
are made in the laboratory by which they mav he eharacleriscd in order to 
trace the reactions involved in their formation The most important deter- 
minations are. — 

{a) pH value. 

(h) Tlie quantity of exchangeable bases present and the base e.vehnnge 
capacity. 

(c) The ratio of silica to hCsqui-oxidos in the clav fraetion. and 

Id) The dolermiuntion of orgniiie mailer. 

(a). The pH value for simplicity may he defined as a scale of acidify and 
alkalinity in wliicli pH 7.0 is neutral, pH 0-— 7.0 is acid and pH 7,0 to 14.0 is 
nlknlinc. Two methods for the doterminalioii of pH value will he demons- 
trated by Hr. I’uri and Ah. Hoon. Both of these methods are in nsc in my 
laboratory, that of Hr. Puri being specially applicable to work in tlie field. 
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(b) The base exchange capacity of a soil inav be deliiicd as the quantity 
of a base required to saturate the soil Tf the cxehangenhle bases actually 
present are determined and the base exchange capacity in also found, the ratio 
between tliese two quantities gives what is hnowii as the “ Degree of satura- 
tion " Tliip IS an irapoilant faetor in diaimo'=niff anil type. Tf the deerree of 
uaturation is high the soil is prohnhlv neutral nr slightly alkaline in leaction 
and It nidieatcs that little leaching has taken place Tf the degree of satura- 
tion is low. then leaching has been considerable and tlie soils undoubtedly have 
an acid reaction 

(r) Recently a great deal of impoitanee has bccMi attached to the ratio 
of the .silica to the sesqui-oxides in the clay i’l action of the A*arious horizmis. 
As has been pointed out in the ease of the podsol pvnfile.s the sesqui-oxides 
tend to he removed from the A hoiizons and deposited in the Tb Tn this case 
the silica to the sosqui-oxido lalio in the A hon/on wll he mueh higher than 
that in the B This ratio theiefnie forms a vnliiahle indication of the soil t^ 7 )e 
bclni; dealt with 

(fl) Tho determination of orgaine mallei is imporlnul as again it may 
eliaiactcnse ‘.oil 1 \ 7 »es Tn the pod*.ol gionp again for instance there is a 
leiidenev for decomposition piodnets of the organie mailer in the suiTaeo 
lovers to nceiimnlate in the B hmi’/ons 

The del ermi nations detailed above are ledioiis and m^ed cnnsidurahle skill. 
Thev are, however, now foiming the main melhncls for the routine examina- 
tion of the soil profiles. 

G The inftnmaiioii acqviu'il in tin- ]h'hl in (alinn Snil Prniilpft — I’lie in- 
fonnation taken in the field is ilhi'^tiated hv the foim altaelied fp 78). 

7 /in rxhihifion of the SoH Pioftiv'- —Some iirofile^. from Kiilii Vnllej 
lllustinle llie different t^^ 1 e•’ that nun he obtained in a lelativcly small area. 
Profile 60, 6.8, 40 aiul -19 illusliate what T have eln.^-sifierl as Podsol typo in 
TCuhi It will ho seen that 11ie.-e four profiles aie relativelv comnlieated 
They me, howevei, not lv]iionl pod^-ol profile^-. One slrilnng differoneo hotweon 
fhe'ce ])iofiles and typical jiod^ols i*- the high (oiitent of replaeenblc ealeium 
in the Ao hoiizoii This must he due, iii the first insfmiee. to the liigli ealeium 
eonT<«ni of Die needles of chii , blue pine, and deodar found griTwiiig on 
(hose four sites. Rycoiidlv it mn,s( In* due to the diffeiejice between the climate 
in Kuln and tlie t-squenl ]jodsol forming climate which has been desc.rllied 
pieviously Thi.-. high content of calcinin in the A„1)orl/on exerts ,n consider' 
able influence on tho base content of the various liorizons throughout the 
pipfile The acidity of the A horiyoas doe.^ not develop to the extent that 
would he expected in a pod.sol. As ;i pon.sei|Uenee though the aeeumiilatinn of 
the sesqni-oxide in 11i(‘ B hon?,))!! is maiked, it is not so mniked as it should 
he. wore the podsol piofilp fnllv developed The ]Uofile. however, illnPtintes 
the variation in colours in tho horizon that me to he looked for The B liori/on 
of profile Xo GO is of pailienlar interest as the preeipilaliou of the spsipp- 
nxido of non in this region is ^erv maiked Tn the aelual profile it was so 
marked that the non oxide had recemonted sand particles together to form a 
material of the nature of smid-.stnne though not sgfnciently enmpaci to prevent 
the entrance of the roots Tn taking thc'-e piofiles it was noted tliat the 
maprity of the fihimis roots wen* confined to the A horizons, the larger roots 
neenpj-ing the B, hut none of them enteiing the C zone Profile Xos, GO and 
G3 were, doiivod from quartzite. Piofilo No JO was doiived from mica schist 
It will he seen that although the ymreiil mat dials from which the profile has 
been derived are dissimilai the profiles themselves exliibit common character- 
istics Profile No. Jj.i represents an approach to the Brown Plartli tvpe. As 
was pointed out earlier the dim act eristic of this profile is an absence of the 
Aq hnnzon and the distribution of the sesnui-oxide' throughout the A and B 
horizons. Tho difforence helween Aj and B horizons in the damp condition 
was more marked than appears in the profile as exhibited Profile o6 will he 
referred to again later and is ol particular inteiesl The iirofile contains 
calcium earhonate and hence lia.s to b** da'-sified ,is'‘ Tnimatme ' The material 
is probahlv of glacial origin, and on account of the organic matter present it 
has been classified as the “ Rendzina ’’ 

Profile No. 51 is excoptimml and 'riven heiejis an illustriitioii as to 
how easily one may he led nsirm in tlijs hqie of work. Tf null be noticed' that 
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it Im** nn horjzoix and underneath this an Ai which is apparently a bleadied 
layei In Ihe field tliis was classified as a t 5 'pical podsol. In the laboratory 
it was shown not to belong to tlie podsol type siuco the Aj was found to 
contain considerable quantity of ealcium caibonate which should not have been 
present had it been podsol This specimen ivas obtained at Nagni and the 
area was under spruce If may lie an accidental occurrence but without furlhei 
examination I am at a loss to account for the presence of calcium carbonate in 
t-lic Aj horizon of the complicated profile of this nature. 

8. ChaiacicusUcf, of so‘me of the Soil Piofilrs in I\vh( ivifh referevee to 
Porciti Ti/pe.— Soil profiles of four liTies of forest were examined in Kulu. 
These were spruce, deodar, lail and ch\r. From the result.'; of examination 
It seems that spiucc is capable of ivitlislanding the greatest extiemes of acidity 
and all:alinity. Deodar and Itail appear to favour those types of soil with a 
pH value of about 6.0 while cliir appears to prefer a soil ivith a pH value of 
6.0 and neutral Profile No. 36 is of particular interest vitb regard to deodar 
The deodar on this area was uatuial and was pointed out to be oxtromoly 
poor The characteristic of this soil was its liigli content of calcium carbonate 
It is iirobable tlicrefoie that any .sod contahiiug calcium carbonate would be 
unsuitablo for a deodar plaiitatimi In coiilraRt Avuth tliih is Profile No 31 
AA’hich has an A^ horizon rich in calcium c.arlioiiatc On tins area spiuce was 
excellent thoiigb there Avas no regeneration From this it Avoiild appear that 
if a soil coni anus calcium carlionate, siiiuce might he a bettor crop to attempt 
than deodar Stating the above in terms of soil t 5 'pG it seems that deodar 
and litid can .stand a higher degree of podsolisatioii than chv Avliilo spruce 
IS less select hm. 

Another method of defining soil tATies is according to their physical com- 
position. Some iiiteresling information has been obtained on this point. 
Undei’ natural forests the heaviest t^Tie of soil Avas found to be occupied by 
deodar Kad also retpiirod a lieaA’v type of soil but there avos an iiiiportaut 
distinction hetAvoeii this soil and that carping deodar. Deodar appears to 
require in addition to a heavy tyiie of soil a deep soil. Kad, Avhile requiring 
a lioaA'y soil, can at the same time flourish Avheii lliis soil is thin Tins differ 
once hetAA'eeii natural deodar and had soil'; Avas most, marked. In no case 
under deodai were stones found to he present m the A and D zones Under 
T\ad hoiildei.'- avpic inA'ariahly found to be present in holh the A and the B 
zones TIii.R leads to the conclusion that deodar reqiiire.s moister soil condi- 
tions than hid Rnch appears to be the case from a.spect and other factors. 

Clni seems to gioAV on, the hghlei soils, the sand fraction being the charac- 
teristic portion of the soil in a profile canviiig clnr Tt Avonld appear that 
clnr can flourish ni situations drier than had 

Spruce again seems to he less selectiA^e as it is found on a much Avidoi 
range of soil typos as regards ph 3 'sieal composition. It avus found to be 
groAiing on a soil ]nofile containing 80 per cent of sand and also on one con- 
taining 30 per cent of silt. 

9. 1 have been asked t.o illustiatc the practical application of sofi examina- 
tion AA'ith reference to the growth of plants Dui-iiig the investigations in 
Kulu one or tAvo instances came to light 

{a). Tiaasplaiitafion o) Deodar at Jairi — ^An area near .Tarn on which 
transplanting of deodar had failed aatir examined. The elnyacteristic of the 
area Avas that it Avas adjacent to the river and that a semi-perennial spring 
existed above the tr.nisplaiitod urea. This spring led to periodical water- 
logged conditions in the area under transplant atioii An examination of tin* 
soil profile 111 this area sliCAA^ed that it Avas voiy definitely of the gley tj^pc 
indicating, in tin* first instance, anaerobic soil conditions and secondly a 
tendency for impeded drainage by the formation of an iron pan. Had the 
soil profile lieen taken before transplanting commenced it Avonld probably have 
been decided that such an aiea was iinsuitahle for a deodar plantation 

(&). Jhiivt Aiea at Nagm . — ^Efforts had been made to transplant deodar 
to a portion of the hunit area at Nagiii. This area liad originally been niidor 
hail. The examination of the soil profile sliOAved that the soil Avas A'cry 
slialloAv and the profile very simple. It did not in any Avay represent the other 
profiles that liad been obtained from good deodar areas It rather represented 
the shalloAA* conditions that Avonld he more suitable for had. Natural regenera- 
tion of hail Avas taking place in this area. Had this profile been examined it 
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would have benji lonnd thnt the muI rhlrcred ponsideTablv from that carry- 
]iipr naluial deodar 

(c). /Cflf//?} —Al tempts harl beeii made to transplant spruce at Ivagm. 
An examinfUion of the piofile has shown that although the water-talile was 
moMiic it wms very iieai the surlaeo and a glcy profile had developed. Such 
a piofile appear.s lo bo unsuitable !oi the gioivlh o1 any of the trees which were 

jnvcsliyated 

((]) Boron . — At Boiau theic was a sharp line drawm betw'een a natural 
(leodai and a natuial lail Invesbgation shoived that ivlicre the deodar wn'- 
growing well, the soil w’as deep and the profile that typical of deodar 
Where the /.fld was groAving it ivas found that laigc honldeis w'ere piesent 
botli in the A and B horizons indicating that it belonged to the lanl type of 
piofile l^'liile no attempt had been made to tiansplant in the area IhiR 
appi'ais to he an instance W'liere the .soil conditions have definitely detennined 
file Ivpe of crop 

(e) Khaucwal — ^At the request of the f'liief Oonservatoi of Forests. 
J^uiijah, an examination was made of the /ihishain plantation at Khnnewal 
which exhibited dilTeient degree.'- of fgitihty in various areas. Prom an ex- 
amination of the soil profile it Ava'- shoAvn that as the pH Auilue of the soil 
nicicased, the giowth of the sJnsham became poorer This investigation 
enabled staiidaids to he fixed as legauls pTl Amine above wdiich transplanting 
of .olnshavi Avas unhkely to he successful 


FIELD FORir 

Soil of Profile No 40, dated 3rd June 1934. 

Borsu 1(31 0(1 

1 Gfiot/iaphc po.sitiov oj area 

2 Topoyiaplwj, acolopicnl and chmalu jeaiunis — (lood regeneration ol 
deodar under deodar Profile dry 

Aspect — North AA'est. 

Slope — Moderate 
Height— 7,900 ft. 

f Avet bulb ■] 4fi.0°F 

12-30 pxi -( >■ 

Ldry bulb J 63 O'^F 

,3 T'c( 7 e/atiojj —Sparse mound vegetation, litter of deodar uoedlcs 
4 Daorripiiov of Sod Profile — 

Afl — 0— <’• cm — ?eati layer 

Aj. — (i — 16 cm. — Soot A’ black layer, compact 

An. — 1C — 42 cm — A light sandy coloured layer, compaeb, contains somo small stones 

2Iost of the big roots are in and A„ and B. 

Bi.— 43—50 cm — Brownish black layer, not so compact, more friable than Aj, 

Bn — .51) — 73 cm — Light brown, compact 


C— Below73-0cm Avellow with a reddish tmge layer Very compact Mica 

schist It IS not stained ^Y^th iron oxide 


PAPER (II). 

The Grovih of Yeiiiaiie Uhnehim mborea) as nlferfed hi, the composition ot 

the soil 
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flemi-officinl letter 11181M.-23, dated lltli April 1930. Tii this letter Nixon 
points out that about 3!50 acres ot‘*rc»jfli/c are planted annually and handed 
over after about 25 years to the Burma Corporation Nixon stated that 
growth seemed to be affected by texture of the soil, stiffness of texture having 
a bad effect on Rrowtli aftei a time It was arranged that preliminary samples 
for examination should be sent to my laboratorj', these taldng the fonn of soil 
monolitlis to a depth of four feet from good, bad and medium portions of two 
compartments. Three such profiles were taken from 1924 plantations in Com- 
partment 11 and three from 1926 plantations in Compartment 20, Panghai 
Eesorve. klcchanical analvsis showed no appreciable effect of texture of the 
soil on growth, all the samples being voiy similar stiff loams or clav, but great 
differences in the lime requirement of the soils wei-e found and although only 
six monoliths "were examined, it was considered that this formed a promnsing 
line of enquiry for subsequent work. Tt does not follow, of course, that the 
growtli of Temanr is directly affected bv the lime requirement of a soil. It 
might equally well be that the real effect is one of relative ease or difficulty 
in obtaining calcium and of course the bme requirement of a soil may be ex- 
pected to be 'correlated Avith this 

Preliminaiy work on the six profiles- referred to was finished about the 
end of 1930 and this note is a summary of subsequent Avork done since then 
but excludes from consideration compartments in whicb the trees haA*c not 
been measuied. It is therefore limited to compartments 11 and 12 for Avhich 
detailed results are aA’ailable 

The method of taking samiiles was to select a number of sites Avithin 
Compartments 11 and 12, actualh" 26 in the former and 20 in the latter and 
to take a soil monolith to a depth of four feet at each of these sites. Sub- 
sequently tile nearest tAvenly tioos to each soil pit Avere raeasnied and aAmraged 
and taken as representative of the groAvth particular to^ that soil pit The 
problem thereupon resolved itself in to examining correlations hetAvceii the 
groAdh of Yemanc and the results of the vanous chemical and physical analyses 
carried out 

It AA'ill he convenient to recapitnlate tlu' chemical and physical determina- 
tions carried out. Tliese Av'ere necessarily very limited in nnmher and com- 
prised the folloAving . — 

fl) pH m Avater tColorometric). 

(2) pH in KCl (Colorometric). 

(3) Lime requirements per cent. Hardy and LeAds — Journal of Agri- 

cultural Scjonce XTX (1929), 17. 

(4) Stickv point moisture — Keen and Coutts — Journal of Agricultural 

Science XVTTI (1928) 740 A louiid figure of 16 per cent. Avas 
deducted from the A-alues obtained since at the sticlty point ap- 
proximately 16 per cent Avater occupies pore space and is not 
associated Avith colloidal material. The> values so obtained 
Avere considered as proportional to the amount of clay in the 
soils and hence to the texture. 


On receipt the monoliths weie allowed to diy out and Avere then sampled 
by horizons as fai as tins Avas possible. Suhscqiiontly it Avas found tliat owdng 
to the method of jilanling TnuaiK’ after tawifjya, considerable changes in lime 
requirement Avere to he expected after the burn off and hence further samples 
were taken after tauuffya by means of a .soil auger at depths 0 — 1' near the 
original sampling pits. ' Fresh determinations of lime requirements and sticky 
point moisture Avere made and it AA’as found that the effect of the biii-ning off 
Avas to considerably i educe lime requirements in the surface soil. The new 
values Avere in turn correlated Avilh the heights of trees 


— For the sake of conA’cnience, re.snlts of chemical and physical 
dclcrniinations, together Avilli the heights and girths of trees to Avhicli they 
correspond are attached hercAvitli in Appendix I In addition to the correla- 
tions reported hereAAuth, it’ is possible to Avork out many more, a.f),, rate of 
increase or doerease of hmo requirement from the surface doAAniAvards, 

depth ’of sample, etc. Since to Avork out 

correlations is very laborious, tbe method used was to first plot dot diagrams 
and only to ])roceed to Avork out correlations AA^hen there was a reasonable 
liirni * 
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prospect of a definite correlation. The list of correlations given is therefore 
not bv any means complete but is considered adequate The fact that girths 
as veil as heights are given only in the case of Compartment 11 may be noted. 
Girths vero reported only to the nearest inch and hence only a few selected 
correlations were worked out on girths and these were only done to cheek the 
values obtained for heights Actually the values cheek as well as could be 
expected but it would be preferable in case girths are used in future to carry 

the measuiements to the nearest jj inch and not to be neaiest inch 

It should he pointed out that the small correction for grouping (Shep- 
pard’s correction) has been left out of account as it is veiy small and mav he 
ignored at this .pmctuie, more especially as the test of significance wtiiout 
Sheppaid’s correction is more stringent. 

Consideration may now he given to the correlations given in Aiipenilu: II, 
Pait I In this list the coi relations have been worked out independently for 
compartments 11 and 12. From those it appears tliat : — 

1 Although the lime reqniiement of the surface soil (original) does not 
give a significant con elation vnih the heights of trees in 3933, it increases in 
1933 vutli odds of more than 30 to 1 in compartment 32 The fact that iamqya 
destroys the correlation between the height of trees and lime requiiemeiit in 
surface soil for both 1932 and 19.33 m hoilh compartments may he noted. The 
fact that the mean whole profile is not so important as legai'ds lime require- 
ment of the surface soil in the first two years of growth is as one would 
expect 

2 The pH ill N KCl gives an apparently curimis behaviour \villi heights 
of trees The surface soil (original) gives a positive hut not yet (in 1933) 
significant correlalinii while the lowest samples give a negative correlation 
which is only significant in compartment 12 in 1933 It is therefore only to 
be cxpoctecl that the change in pH m NKCl with increased depth gives a 
negative conelatioii which is either significant or on the verge of significance 
This IS checked by the fact that the difference between the correlations for 
N.KCl pH surface soils and lowest horizons is significant in Compartment 33 
in 3933 and on the verge of significance for the three corresponding correla- 
tions The tallest trees aic associated with soil which inei eases in aciditv 
mill increased depth, e.g , pH 5 0 at the surface and pH 4-.0 at V depth. If 
on the contrary the pH should he 5 0 at the suiface and (3 0 at rl' depth, such 
soil's aio a pool medium lor J>jua»c A similar phenomenon has been noted 
previouslv m Kewa and also in the Northern Shan States in connection "With 
the growth of coffee, but in tbe case of coffee increasing acidity from the 
suiface dovnwaids has been found unfavourable for good gi’OAvtb 

3 The slides' point moist uic figures arc incomplete in the case of Com- 
partment 11, those foi oiiginal soil not being traceable Such indications as 
there are, hnwevei, indicate that although the growth of Ycmanc i.s favouied 
bv lightness of texture in the first year, it is of little importance subsequently- 
Thi.s IS not unexpected as the soils are rather heaAw in texture on the whole 
and pioliablvhy the second vear the feeding lools nie beyond the range of soil 
affected bv tainuii/a The difference in the correlations hetAveen height, of 
■trees and Sticky point — ^IG per cent surface soil in Comijartment 12 before 
and after burning, although coiisidei able, is not significant 

The levels of significance for tbe conelalion cn-olTieicnl are sho^vn separate- 
ly for each cnmpaitmcul in Appendix 11, Part I as^thc numbci of samples 
■differs ni each 

Oompartmonl 13 (pits 7 — 31) was planted up in June 3933 while Compart- 
ment 32 (pits 3 — 20) was planted up in June 1932 The method of planting 
up was not necessarily identical but there is no very great ob;jcction to com- 
hinina the coi relations for two years’ growth m each case Since in the case 
of Compartment 11 measurements woie fiivst taken in 1932, ir , after tw’O 
seasons' growth, it is not possible to combine resnlts except on the basis — 

Height of tree'. Height of trecE 
in in 

Compartment]! . 1932\ 1933 \ . 

Compartment 12 . . 1933/ 1931 /** 

Significant results only are quoted in Appendix TI, Pait IT The value of 
P is .qlated in each case and the results of the first two years’ growth mav be 
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(1) The growth of i cmanc is adversely affected by a high lime require- 

ment in the surfacife soil prior to iaiingya. Gdds between 20 to 

1 and 50 to 1 (Odds taken from P|z tames). 

(2) High acidity as measured by pH in N.KCl at a depth of 3'— 4' is 

favourable to the gro-ttih of Ycmanc. Odds between 20 to ] and 

50 to 1. 

(3) Tenianc grows better on soils which increase in acidity as measured 

by pH in N.KCl from the surface downwards. Odds> 100 to 1. 

It is liliely that the question of pJI in N.KCl is correlated with geological 
foimation to some extent. It is in any case a much more reliable deteiimna- 
tion than the pH in water which is often influenced by the presence of carbon 
dioxide. For this reason, although the pH in water was recorded for in- 
terest, no attemiit has been made to correlate this value with the growth of 
trees. 


Simmarij . — The groAvlh of Tomane after two seasons’ giowth has been 
found to be negatively correlated until the lime requirement of the surface soil, 
with tlie pH in N.KC1 of the samples from a depth of about S'— 4' and -with 
the ebango of pH in IvCl fiom the surface downwards. All thcfsc dclermina-- 
tions refer to the soil prior to iamigya. The correlations obtained suggest 
that higher values may be obtained in subsequent measurements of lieiglits as 
time goes on and it is strongly recommended lliat height or girth measure- 
ments but preferably the fornici should be taken for some years. Since most 
of the corj-elations quoted have a miinmnni odds of 20 to 1, a fair degiec of 
likelihood jittaches to the results, this in spite of the fact that comparatively 
few sampling pits were used. 

The main criticism of tlie results probably lies in the method of sampling 
whereby one soil pit is compared witli 20 ad.iaccni lice hei‘giil&. It would 
probably have lieen hotter to have taken five or six borings with an auger at 
arliitrarv doptlis, averaged llioso and compared them ■with the mean height of 
each lot of 20 trees. None the less the general similarity of the I’csults obtained 
in tlie two compartments 11 and 12 suggests that the method employed was 
satisfaeioiy. The two compartments 11 and 12 also appear to be typical of 
the area whcio }'< manr* is ])lan1cd, at least a** regards their chemical and 
physical nnluio so that it is anticipated that the lesulls will be of fairly unde 
a]jplicabihty. 


Thr Profile of Soils in Comparlmnnf 

In the report given with mv letter No. 38jl-A-ll, dated the IHtli January 
3932 to the Piincipal Forest Ollicer, TauiiggA'i the profiles of 70 Noithcrii 
Shan States Yemnvv .'■oils were briefly described in the Heinarlis column 
attached to the report, Snmjilos 1 — ^20 correspond to Compartment 12. 
Unfmtunately the piofilos in Compartment 11 (Pits 7 — 3-1) are not available. 

In the case of Compaitment 12, the available information is summarised 
below : — 


1 . Typical MayTuyo Red — no horizon changes 
2 irayniyo Reel T}*pe — hca^’ 5 ' clay variefcy 

3. Rccl-biown soils 

4. Lnt.ontic appearnneo (Red) . . 

C. Liitcntic appearance (Yellow) 

6. Black alluvium 

7. Soil with yellow sub-soil and sesquioxidcb 


Mean height 
Pit Nos. _ oftToesat 
end of 1033. 

. 1 , 2, 6 ■ . 12 - 22 '. 

.. 7,11,12,13 12 15'. 

.. 3,10.17 .. n-47'. 

(Note No, 17 poor growth), 
. . 4. 5. 8 .12 20'. 

. 9,14,16,19 7-88' 

,.15 . 7-20'. 

..18 . G-92'. 


There is therefore some evidence that the best soils for Ymanc arc the 
iftd or led-broum soils, more especially those without obvious horizon changes. 
The black allnvinm is piobably liil] wash. A yellow soil with obviou.s horizon 
changes such as represented by pits Nos. .9, ]4, 16, 10, 20 and IS seems defi- 
nitely poor soil for Yeniaiie. Generally Bpeaking, it may be concluded tliat the 
decp^soils without olivious liorizons arc immature soils vlioreas the presence 
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of well mailced horizons at less than 4' depth indicates soils in which the 
ordinary piocesses ot weathering, etc., have advanced to a further stage and 
in this sense are oldei although not neccssarily'oldcr in the geological sense. 

If these facts can he substantiated, it should be possible to piclc out by 
appeal anco alone the soils best siuted to IVwiflHc The best should be either 
red or i eddish biowii and should be free from definite hoiizon changes to a 
depth of 4 feet It appears that the yellow soils so common in the Shan States, 
especially if these have clearly marked horizons, (often accompanied by 
small granules the size of small shot) are bad soils for gro^rth or Ycmane. 
I doubt if black alluvium is common It is unhkoly that it can exist except 
undei special conditions in the A-alleys where hill Avnsh accumulates and where 
the hiipply of water is gi eater than on the hillsides or on slopes. In any case 
tlieie IS finly one such sample in Compartment 12 so that it is umvisc to ven- 
ture an opinion at tins stage 
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Item 6 (b) — (d).] 

Appendix II. 

Part I. 

Gorielations with Heights of Trees and Girths of Trees. 




Hoightfi oi Trees. 

- - 

Girth of Trod. 

A 



1032 

1033 

t \ 

1032 1033 

Compartmsnt 11 

• . (a) Lime roquircmcnt porcont burfaco 
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— 2672 

—•2032 

—•1066 — 2174 

1 

/ 

(CC coil pits) 

(b) Lima roquiromont percent snrfaeo 
soil (nflor taungj'n). 

-•0-1611 

-(-■01249 



(e) Liino Toquirumont porcont (moan 
nliolo profilr original.) 

— 12C0 

— 1857 



' (fll) N. KC! pH Surlnco soil (original) 

-f-lC37 

-f -2072 



(61) Is.KCZ pH Lowest s.'iniplc (ongmal) 

—2930 

— 1027 



(cl) X.KC/ pH dilToroiico gome down- 
wards (original) 

— 3910 

—3677 

— 3C62 — 2789 


(o2) S P — 16% biirlacc hoil (aftnr taiuig} n) 

— 2692 

— 1920 

— 2103 —1673 

Sifftiifieanee 

p=.l r=*32 





= *05 = *3S 





= -02 = ‘11 




Comjvrlment 12 

(a) Lime rcqiiirunicnt pciront surlaco 
soil (origiiinll. 

— 2617 

— 3908 


(20 soil pits) 

(6) Limo icquiroinont porcont suxfaco 
soil (after loungya). 

—07317 

+ •09302 



(c) Liino rcquircnioiit porcont (Moan 
whole profile ori^iial). 

— 1774 

—•1622 


- 

(al) N KOI pIT surface soil (original) . 

-(-•2711 

+ •3071 



(hi) K.KCl pll lowest sunplo (original) 

—1193 

— 4922 



(W) K KOI pH difTcicneo going down- 
wardb (original) 

— 2022 

—•6492 



(<i2) S Pi — 10% surface soil (after taimg 3 'a) 

— 4230 

— 1042 



(62) S P. — 15% surfnoo soil (original) 

—1873 

+ '1G&1 
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(c3) B P — 10% mean wliolo prolilo 

— 1385 
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(ori^'innl) 
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• t 
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= 61b 


S. P. = Stiaky point 


Appendix II. 

Part II. 

Goinhined correlations — Two seasons’ growth. 

(Height of Trees). . 
R P 

1. Lime requirement percent surface soil (original) . . — 3304 -05 — 02 

2. N.HC1 pH lowest sample (original) .. ,, *3453 * 05 *02 

3. N.KC1 pH dificrence going downwards (original) , . 4442 < -01 
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fltern 6 (b)— (d). 

Shatter Notes on Soil problems. 

(t) It IS iiecessaiy, (a) to emphasize Iho rclalh’e importance of 
the mechanical and chemical analysis of soil, (h) io discuss if it is possible to 
correlate tJie physical properties with the pll value of a soil sample and the 
hnntations of the use of the latter in solvin'^ the regeneration problem. Oidi- 
narily pH i.'s calculated from the samples of the surface layers but as the tree 
crop IS dependent on the subsoil for the greater poition of their lito, it may be 
necessary to "work out the value fiom tlic samples taken at different depths 
before coming to any definite conclusion. — C. S. Purkayastha. 

(u) Bi’iujal. — Our requirements are : — 

(a) A simple field method of determining whether a soil is in a suitable 

condition for natural legeneration of sal. 

(b) A simjile field nictliod of determining -whether soil is suitable I'or plant- 

ing other important species. 

(r) Aie recognisably diffeient forest typoh associated with simply ascer- 
tained soil conditions ? — C. K Horn fray 

(lit) Bilioi ami Oiissa — ^^riiis ivork should bo niulerlakon in a small way 
with the obnect of studying the physical (and clioinieal) properties of the soils 
on which our main types of foiest aie found; and later on the iireparation of 
soil msqis. This Avill involve priniarilv the study of soil profiles and the mecha- 
nical analysis of the soils ; and secondly, if possible, chemical analysis. 

To eoiniuonce •adth, a study of the soils in various types of sal forest should 
be undertaken which could be extended to other tjqDes later on. 

This programme of soil studies will have to bo undertaken in a very small 
w'a> in Bihar and Orissa and at present noither phy.sical nor chemical analysis 
can be undertaken in Eauchi owdng to the lack of electric pow'oi. This how^over 
IS likely to be installed in the near future. 

A.s legards staff il would be ncee&.<iary io train a man (a P P. S. oflScer or 
selected vaiigef) to cairy out mechanical analysis T can do tins. Tt w'ould not 
be a Avhole time .job During the touring season ho could be employed on vaiious 
field w’orks and could do the laboratory w’ork in the rains. All this must aw^ait 
the iiir-tnllation of electric cnri’oiit Otherwise, it is suggested that a wiiolc 
time assisiant. be appointed at Debra Dun -who could undertake to analyse 
samples from the provinces. But T think it would be more satisfactory (ownng 
to the very slow’ and tedious nature of the w^ork) for each province, if possible, 
to employ a whole lime or part time ofiicor— P C. Osmasiov. 

{w) Uniioft Pinvinocs . — ^No detailed soil studies have been made in the 
United Prorinces, and this question has been raised so that w'e in these |pro- 
vinces may learn wdiat has been done in other prorinces, and to initiate a, discus- 
sion on the value, nature and scope of soil studies in connection with natural 
regeneration problems. Wliere artificial regeneration or afforestation are being 
carried out, the value of preliminary soil study is obvious. An analysis of the 
mechanical and chemical nature of the soil, and most usefully the determination 
of the pH value, should indicate the suitability or othenvise of the soil for certain 
species, once the corresponding conditions under wdiich the species occur natu- 
rally or in other plantations have been analysed. But in the case of natural 
regeneration, so many other factors are involved that t,he value of detailed .soil 
studies seems perhaps a little doubtful. The various operations carried out 
to secure natural regeneration, such as fellings of various degrees, shrub 
cutting, burning, fencing, grazing, must all affect the soil, but in general it 
would appear much easier to determine the suitability of conditions for re- 
generation by the condition of the undergrowth, and also by the ap]iearance 
of the regeneration desired, than by resorting to detailed soil studies Although 
extensive natural regeneration experiments have been laid out in the sal forests 
of the U. P. during the last few years, no detailed soil studies have vet been 
undertaken, and foi this reason the U P. wmuld like to loam what other provinces 
have done in this dirieotion, or wdiat line of action it is suggested might bo taken. — 
B. C. Mobbs. 

#'• •' *.« A A A 
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Item 6 (b) — (d).] 

(t>) Jir^parrh Initifiite (Genernl note carcnluteil) • — Provinces are mainly 
interested in three problems ! 

(i) Can then development of dilTerenl forest types bo correlated with 
soil *characters 7 

(ri) Can the suitabilih' of soils for nnlnral j’egeneration be determined 
from soil characters 7 

(m) Can the snitabilitv of soils for artificial regen eiation -with given 
species be doloi mined from soil eliavaolcis ’ 

If anv of these questions aio answered in the affiimativo then simple prao- 
itical nu'tliods apidieable in the field by, say, an intelligent Banger, aio required 
for dctennining the eharacteis in question. Tliiee tjiios of field woik arc sug- 
gested as likely to he practicable — ■ 

(]) Ocular examination of soil pi ofiles comparing them ivilh standard 
pi ofilcs. 

(2) Simple mocbanical analysis. 

(?i) Field pll detenninations 

Tt is evident that the liorizoii nr depth or depths for which (2) and (.3) are 
carried nut, must he standardised 

Practical studies on those iioints have hecn made in Biiima and the Pnniah 
and some of the results have already heen pnhlislied (JJutma Foi. Bull No. 2.1 
and hul Foi. June ]f)341 Those studies have given siitlicloTitly jinsitive lesults 
in tivo vciy diffeient and impoifant tipes of foicsl. to .instify fnithei work 
on the linos lii'>v indicate Thev indicate in hnth cases that given the preliminary 
lahoiatoiv su.dA'- to iirovido the necessary standards for comparison, useful 
practical deductions can lie nuulc from an ocnlnv exanimation of ropre^-onlative 
pi ofilcs 

The liiiiina Avork has shomi that the height growth of Gmihnn is definitely 
correlated mth tlic A'ariation of pH with depth Dolermination of pll can he 
done coliiiimctncally in the field with a simple outfit, after a little practice 

As legards the fundanieiilal Avmk for each problem usiiallv necessitating 
more or le^s anahtical uoik, it is thought (B 5: O.! that Proniiclal Rilviciil- 
tnrists should liaAC no ditficnltj in training one of their stijfi' for idf detoimina- 
tinn and sniqdo mechanical anah >«is liiit mni e skilled work must he done either 
through local soil expeits (a.s in Bnnnnl. which is not gcncially .s.iit.sfactory ns 
anything moie than a tcinpoiaiy airangcmenl ^omolilnop possible, or through 
the Soil CJicmist ivho should he available at the FoiosI Boscarch Institulo — 
IT G Cl'ampion 


Knit’S on Boot Sfudirs 

(j) Brstatrh JusiUufr {On ciliated). — The FvprtwipniaJ Mamtfil describes 
(p 83) two inolbods of examining root svsfcms and refer® to the Avorks of 
Clements and AYenA'cr in AracMica for fuller details The subject has been 
brought o]i in eonneclion with Boot Compriiltun wliich is not speeificalh' discussed 
in the Mnvuoi and specific problems mentioned are . — 

(1) Bohilion of lont systems and root eoinpelilion hetAvecn the chief and 

snhsidiaiT species in mixed line .soAvings (Bengali. 

(2) Bel.ation of lool avslems aiid root competition hnlAvecn tree crop and 

.soil coA-ei crops (Bengal) 

(.3) Bclation of root systems .'md loot eompolition between OA'eiivood and 
legcneratioii in natnial rogeneiation of sal, melnding rate of ostnb- 
ll.sliniout and in liotli even-aged and nnevon-aged crops (Bihai and 
Orissa). 

Woik on 1 and 2 is in progie®.s' at the Forest Bcsotirch Institiiie and 
examples -will he deraonstralcd in the field to the confer, eiice. 

Theie are also experiments dealuig with tlio effect of an iindenvood on an 
ovenvood of the same .species for sal and clnr pine, and on the effect of an 
adnoming sal crop on tanngi'a line sowings which will he exhibited 
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[Item 6 (b)— (d). 

A closely connected problem is that of the effect of grass or a soil cover 
crop on soil moisture and this has been studied in the Punjab and the Forest 
Research Institute Ainth interesting losults. 

A procedure might 1)0 given in the Manual for studying head 3 if it is thought 
desirable. — //. G. Champion. 

iv\ Bengal, ^ve have now certain standardised species for 

znised line sowng such ns Termbwha viyiiocai pa with Ohuhrasia tahvlaris, and 
Acrocai pus fiaxhufolnts with ('hulrrasin ; ol.«50 experiments are being carried 
out -ttoth intimate mixtures of otliei species. 11 might be of inerc.<?t to find out 
how the roots of the dilTerent species develop in relation to one another, and 
to see if the principal specie.s concerned is suffering from lool competition of 
the subsidiary species. 

Also experiments arc being carried out with difliereni species for use as 
cover ero]), it would again be of intorc.st to .sludv exactly how the roots of the 
cover and tree crop develo]) and to see if there is aiiy root competition. — 
C. K. Horn frag. 

(ih) Bihar and Onssa — ^It is suggested that .some expenmeiils he initiated 
to study the effect of root competition on {a) the g'eneral condition of regenera- 
tion (6) the latc of e.stahlishmeiit of rcofon oration. The extent of its influence in 
oven-aged and nn even-aged crops should be investigated. As far as this pro- 
Annec is eoneernod the rescaroh should bo limited to sal forest and might be 
earned oiu in crops of diffoiciit ages. — F. C. Osmnston. 

ft** 


PAPER (in). 

Conti ibviod by N. P. Mohax, Deputy Consen>ato> of Forests, Punjab. 
Value of the Plea for Ecolagu’ol Sitivcy for Problems of Natural Regeneration. 

1. hitrodurtwn . — ^Tt should not ho really necessary to stress the importance 
of Gcolotpcnl .studios at this period of the twentieth eonlnry ; but their conti- 
niions neglect and lack of continued woik on ecological basi.s is such a pronounced 
factor in the histoiy of the development of the fore.'^lry in this country that no 
apologj' is needed for oinphasising the value of the .study of ecology, wliich is 
the recognised basis of land classification, agricnllnrc, liorticiilhire, pasture 
management and forestry. Tn no branch of the forester’s art (sihocnllure) is 
the application of ccologj” so essential, as in tlie determination of the mcthod.s 
of naluial regeneration and in no branch has it boon more neglected and ignored. 
Tf the same attention that lias been la\dslicd on other branclios of forestry, had 
been given to ocologie^il research for pniTioses of obtaining natnial regeneration, 
considerable advance would have been made in nuiltors of which onr knowledge 
is .still FUjiorficinl "While ehihorale technique is being daily developed I’cgard- 
ing tbc destruction of natural vegetation, {cl., elaborate felling rules, logging 
and extraction tcclinique, volume and yield tables and calculations, etc.) the 
essential art of gelling regeneration ejifinblishod by nature i.s still largely ro- 
legiited to the time liononred method of trial and error and to the preparation 
of a few abstruse forms. JOinpirieiMu mid dogmatism are still the ma.ster 
factors which inhibit the growih and devehqnnrni of natural inetliods for estab- 
lishing reproduction Even the Forest Resoareli Institute, Delirn Bun has yet 
to discover the jii.sfifieation or llie means for the appointment of an ecologist Tn 
the Pniijiab. Mr. Glover oinTihasised the need of ecological studies and tlie value 
of plant indicators in the Punjab forest conferences of 19.30 and 1931 and bis 
paper was followed by two papers in 1933 conference — one on spruce mid silver 
fir by Riiri and another on Pnivs longifolia by Mohan and this sums up tbc 
ecological work done in connection witli fore.*.! maiiagemciil in the Punjab. This 
note is therefore a plea for ecological research in general and for the study of 
natural rogeneralion on an ecolngienl basis in parlicular. 

2. Our iqnnrauce and Us caii’ie.'i . — Our ignorance of methods of obtaining 
or ascriliing definite cmiaes for failure and Imilding np sneee.ssional series to 
'obtain natuv.al regeneration is mideninble e.ven in (be case of principal spooies. 
Taking the T^nnjab species, no tried method is available for inducing natural re- 
generation of. Prosopis spicigero .and Olca oiispidata — ^^^^ll 1 nblc liocs of the 

Linil 
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Punjab plains and Salt R-ange respectively. The method of inducing re- 
gcneraiioii by seed of PopvUts cuphrattca is stiU to be discovered. The methods 
of rejrenpratif»n by seed of almost all the species of the low hill scnib flora are 
a sealed book Regeneration problems of even Pmet lonriifohn are not as vet 
completely solved. Efforts to obtain regeneration of Qncicus incnna and 
Qiifinift ' <icmeca7 pifoha have been abandoned thongli persistent efforts are 
made to grow these trees arlificiallv in areas where nature has failed to re- 
piodnee them I’he icpiodnetinn of deodar under certain circumstances is not 
possible and means to bring the area to I’espond by developing a deodar crop 
aic still open to investigation The classic example of fir and spruce re- 
geneialnm hardly needs anv mention It will be no exaggeration to say that 
onr knowlerlire of succession and principal h’pes of natural vegetation is of the 
shallowest and our methods of inducing regeneration (wherever we can) are 
those of a fatalist iratlior than those of a scientist. Natural regeneration is 
onlv obtained where the climax association has become stable hut the practical 
foi ester sJionlJ not delude himself that the stage or the stale can he. indefinitely 
maintained A guess for the failure is made ; and the failed area is allowed 
to lake care of itself or endless efforts are made to coerce it to yield what it 
cannot 


3 Solution of the problems of natural regeneration is a real necessity and 
the efforts hithcrio have not always taken into consideration some of the salient 
factors of ecologj’ and failure is directly attributable to the lack of ecological 
studies. Natural regcneiation is nature’s response to the factors of the environ- 
ment Nature is an old and experienced forester ; it has in natural and semi- 
natnral vegetations grown and developed those associations which the habitat 
fact 01 s would permit Even' plant formation is a atage in the evolution of a 
climax as.sociation Pioneer and other .successive stages cannot stand the treat- 
ment which inav he applied to climax stages and nniform treatment to all areas 
in different ecological .seies is rcallj' a waste of time, labour and mnnev. To 
arrest the succession at a certain stage (the most economic to the forester) is 
the kev to problems of natural regeneration and icnornnee of serai natuie is the 
bane of piactical fore.stiT. It is the unqualified privilege of the forester 
fwhose art depends on the rock of ecology) to disturb the natural and ecological 
adjnstmont of plant communities (without study and without Icnowledge of suc- 
cession and retrogression) and then to blame nature for his o’lvn mistakes and 
ignorance 

4 Fnfional nidhoU fo)' solviim ilic problem — ^Empirical methods have 
and shonlcl have no place in tlie practice of forestry and thev should he replaced 
hv scieniific investigation, lue. the determination of the habitat factors, the 
stage of succession, and the effect of past and pre.sont factors, processes and 
niactices All this is rodectod in the vegetation (natural and semi-natural) of 
the legion concerned and a stndv of vegetation supplemented by simnle field 
experiments will not onlv place uatnial reurodnetion mcthorls on scientific basis 
but will also solve prnblem.s wliich at uresent badle an average forester Nothing 
is easier than to quote instances where ecological stndv of vegetation might 
hav'‘ saved expendilnio and time which was expended in uselesslv expecting 
tho trees to reproduce themselves ; end there is no lack of areas where 
in the name of silvicnltni c, measures were adopted which have throvTi tbe 
succession to earlier stages from which the vegetation will take decades to 
regain the ground it has lo.st Ent it is far more important to concentrate on 
future work and to profit bv past experience. 

.5 Problems of nalnial regeneration are in ecological terminology problems 
of succession, invasion, zonation and alternation which in their turn are asso- 
ciated ■with aggregation, migration, competition and re-action Reproduction 
is the test of the success of ocesi*? which consists ospontiallv of three processes • 
gennination, growth and ropi ndneiion Yarioiis plant communities — Rom’pone'nis 
of siiceessional development — are resnoiispc to the habitat factors, practices 
and processes the determination of which is a necessan' pi elude to the proper 
reiilisjition of the_ cumulative olTect of the eni ii'onmentnl complex and to the 
evolution of practices and processes wliieli will arrest the scio at a desired stage 
or maintain the climax at which the speei-'s (generally valnahle econoniieallv) 
chosen m the foiuster arc desired to reptndiiee theraselvp.s again and again, 
ftalural legcncrnnon i.s thus a practical problem of pcologj' and is capable of 
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being tackled and solved by true eoolo«^cal molliods. These methods are modi- 
fied to suit the needs of the investigation and tlie sncceoding paragraphs show 
in a general way how they can be so adapted and modified. 

G.Meiliods of ecological research as applied to natural regeneration studies . — 
General principles of staenlific work have been aptly summed up in the follow- 
ing sentences by Jevons in “ The principles of Science ” and they apply speci- 
ally to ecological work : — 

“ The true course of inductive procedure consists 

in anticipating nature, in the sen.se of forming hjTDotheses as to 
the laws which are probably in operation, and then observing wlieth- 
er the combinations of phenomena nic such as wonld follow from the 
laws supposed. The investigator begins vdth facts and ends with 
them. He uses such facts as arc in the first place knomi to him 
in suggesting probable hj'potheses ; deducing other facts which 
Avould happen if a iiarticular hvpolhesi.s is true, he proceeds to 
test the truth of his notion bv fresh observations or experiments 
If any result prove different from what he expects, it leads him 
either to abandon or to modify his hypothesis ; hut every new 
fact may give some new suggestion as to the laws in action Even 
if the result in any case agi'oes "with his anticipations, he does not 
regard it as finally confirmatory of liis theory, hut proceeds to test 
tlifi truth of the theory hy new deductions and new trials ”. Jn 
other words, inferences should be dra-wn from every obseiwed fact 
and the descriptive and analriical phases should he kept in mind 
side hy side. 

7. In studying natural regeneration problems, it should he remembered that 
everj’ plant. eommuuily (not simply a single .species) is one (though a complex) 
organism and possesses function and structnie and passes through a cycle of 
development — ^the succos.sioii. Information is to he gathered regarding its 
formation, structure and succession and to determine the most suilahle stage 
in the successional development where the natural regeneration of a selected 
species is easiest to obtain. Function comprises invasion, association and 
aggregation ; invasion can he re.solvcd into migration and ece.sis, while suc- 
cession lias to do irith reaction on the hahiiat and vegetation and competition 
(both root and shoot). Stnicture includes .study of zones, layers, consocios, 
societies, etc, (all included under the term zonation and alternation). Slnic- 
tiiral phenomena are immediate products of habitat, and of ancestral and 
historical facts 

8. It will facilitate collection of the data if the various items requiring in- 
vc.sligation are given in tabular form. For purposes of natural regeneration, 
information is to he gathered generally on the folloAving points ; — 

(ff) Data relating to a plant community. 

(&) Pata relating to individual species, {vie., of the species under inves- 
tigation and its co-dominants and competitors in the different 
stratum societies includmg the different root strata). 

(c) Data regarding direct factors of habitat, viz .: — . 

{i) Soil — Soil profiles, minerological nature, soil moisture, soD 
texture, pH value, soil solutes. 

(ii) Light. 

(tw) Temperature. 

. {iv) Atmospheric moisture. 

{d) Oonfirmation of results by simple field experiments, pot cultures and 
in some exceptional cases by detailed laboratory prlictice. 

It should be noted that the data under (a)r;cover8 the ground under (&) and 
both (a) and (h) seiwe as index of the value of (c) on the vegetation. 

9. The foUoAving are the main points of the study of the plant commn- ' 

pity 

(1) Structure. 

(2) Zonation (vegetation zones). 

(3) i Alternation. 
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1 4) Composition (spatial and rertical) of the different layers of associa- 
tion and seasonal aspects It wll include infoimalion regarding 
constant, exclusive, casual and indifferent species, tlieir frequency 
and dominance. Moans of maintenance. 

(o) ijifa forms including vegetation, growtli and habitat forms, i.e., the 
physiognomy of the association as influenced by the regeneration 
of the component species Ecads 

(6) Function 

(7) Aggregation (best studied on a neiv or denuded area). 

(8) Reproduction. 

(9t Migration. 

(10) Invasion. 

( 11 ) Migration (including seed production, regularity or otherwise of 

seed production, fertility or othenviso of seed, vegetative repro- 
duction, contrivances for di-ssemination, direction of dissemination 
and barriers if any). 

(12) Eeesis (Germination, groivth and development, and periods of such 

luiutions). 

(13) Siieccsbioii (including study of coinpetilioii and leaction) 

(14) 1 ’rimary succession. 

(15) Soeondaiy succession 

(16) On dilforait lands of soils 

(17) On eroded areas. 

(18) On landslips. 

(19) On burnt aieas 

(20) On felled aieas ; and fellings of varying intensity. 

(21) On cultivated areas. 

(22) On di allied areas. 

(23) On -water logged areas. 

(24) On irrigated areas 

(25) Based on varj'ing composition of (bfterent layers of the community. 

(26) OoTi elation of the infoiination gatheied with reference to natural re- 

generation and evolution of treatment types for practical pur- 
poses 

10 Ooiipled -viilh the study of the comniiinity irill he the indUidual study 
of the species under investigation and other species in the coinmiiiuty which 
compete with it in the invasion and in the legcneration of the area. This inll 
- involve plienological and moipliological studies while the means adopted by the 
species ior their ad.-|nstraent to the habitat will receive special attention. De- 
teiniiiiation of plasticity or fixity of vaiious parts of the plant sli’iictnre under 
different situations vill reveal valuable iiifomialiou legarding the nature and 
intensity of habitat factors Ecads should thercfoio he discovered, if possible, 
both foi liio assessment of the value of the more powerful factors as well as 
for conducting pot culture experiments for confirmation of the results 

11. To collect this mass of information is hv no moans difficult though 
patience is essential It is only to the dabbler in scientific in-i'esligations to 
whom the worli will appear a drudgery. For the discovery of master factors 
that control -the regeneration of the species under investigation, the aim is to 
make a complete bst of the stages of succession to determine the most desired 
stage and so to modify the favors that as far ns possible the sere does not 
proceed further. The practical procedure for the collection and tabulation of the 
above data is described below T! is n.soful to have pages allotted to the 26 
different heads given above and to record information under each bead from the 
commencement. 

12. The fivst stage is a general reconnoitering of the area This re- 
connaissance should cover as much of the area of the species -under investigation 



91 


- [Item-6 '(b)— (d). 

as possible, and should galiiOl* general information regarding every -well- 
marked type of natural or semi-natural vegetation, dominant and abundant 
species, or any peculiar species, and general 15^)6 of soils. This is followed by 
Primary Survey. This survey is of verj" great importance in the study of the 
phenomenon of natural regeneration. It has foi its objects : — 

(i) The classification of tlic region into broad forest types based on an 
associate (or associates) of the species mider study in one of the 
layers of vegetation 01 if this is not possible tlie types are dis- 
tinguished on the nature of the soil. 

(m) The preparation of lists of the principal associates of each type and 
rough and inferential con elation of the presence or absence of any 
commmuties or plants with habitat factors, past or ouirent jirac- 
tices and processes and the communities. The aieas of secondary 
succession are examined and their structure analysed. Frequency 
and aspects (seasonal changes) are noted for the principal 
components. 

(i«) Selection of areas in each tyjie where natural regeneration was es- 
tablished by nature (normal areas) and of such areas where it 
could not be established and where it Avas deficent 

{iv) Marlong ou^ the position of the ecotone, migi'ation circles, typical 
areas shoAving alternation (if any) of and in each type. 

(v) The preparation of lough and probable successional stages with the 

help oi the above data or the preparation of successional stages 
based on lifie forms if that is possible. 

(vi) Phenological observations of the dominant species in anj' layer. 

(vii) Selection of particular plant communities in AA'hieli regeneration of 

the species under investigation is profuse, deficent or absent 
Such commmiities are studied at as many places as possible Avithin 
the same type and compared Avith one another. Such communities 
will not agree in every detail and the small differences Avill give 
clues io the changes in the environmental complex as affecting the 
regeneration pioblom and give rise to Amluable inferences. 

(vni) Influence of any ammals whicli affect natural regeneration of the 
components of the dominant A-egetation. 

13 Primary Snn'-ey does not require any special instruments other than 
those with Avhich a forester or a field botanist is normally equipped. Keen and 
quidc observation ana an imaginative mind are, liOAvevor, essential. 

14. To treat all tlie 26 heads mentioned uudoi paragraph 9 A\dll result in the 
- compilation of almost a complete treatise on Fcology. The Avork in this pro- 

Aunce has not generally gone beyond the stage of Prmiaiy Survey, and reference 
to tlie tAA'o papers. " A study in the ecology of silA’icullure of the Himalayan 
spnice (Ficea monnda) and silver fir (Ahtes pmdrow) Avith special reference to 
works in progress in Kulu ” by Suri and “ Ecology of Finns lonqijolia Avith 
particular reference to Kangra and Hoshiarpur Forest Dmsions ” by Mohan, 
presented at the 1933, Punjab Conference will shoAV the points (out of the 26 
above) on Avhich material Avas collected and analysed and the points on Avbich 
little or no information was available. Those tAvo papers may be taken as 
annexures to this note. The obseiwations recorded therein are, therefore, not 
repeated here. 

15. Results of primary survey point out linos of attack and intensive study 
begins AV'ith the laying out and charting of quadrats for studying succession on 
natural quadrats and denuded quarliats I’lie. Avord quadrat, in iliis note is used 
in a general sense ; it is intended to include (to avoid redundancy) transects, 
ecotone charts, migration circlps, etc The principles of study in all of them 
are the same. The foUcAAing points regarding quadrats aie of importance : — 

(a) Location of quadrats. — )Standard quadrats arc laid out in the norm, 
i.e., areas Avhere natural regeneration is abundant — a feature Avhich 
represents the ultimate aim They 'represent the standard Avith 
wliich other quadrats are compared. Series of quadrats are laid 
in each type distinguished by primaiy surv'ey up to ecotone . belts, 
hotli on tlie snh-climax and post-climax side. These quadrats are 
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meant for the study of suceession fiom (he point at which a parti- 
cular species enters a zone up to the point it leaves it Quadrats 
are extremely useful at the place of the cliaiiffe of the zone and also 
In sub-zone of the particular forest (\pe ; in alt ernes along with 
the inten-ening area ; in areas liaiung seed hearers exhibiting 
different life forms and in migration cireles and in all the places 
listed under 36 to 25 of paragraph 9. 

(h) Size of f/imrfiu/.s.— Anj^thing less than an acre ivill not he found to 
he Ticrj' useful for purposes of legeneialion study. 

(c) Scale of cliarfs.~-Lt is almost impossible to chai-t the whole of vegeta- 

tion over one acre on one convenient chart hut the seed bearers and 
the shrub growlli can be slioivn on the usual scale For charting 
the herbaceous vegetation, principal colonies and societies can he 
sho\m on the same map, hut for detailed study the otandord 
quadrats (ivitliin the lug quadrat) will he necessary. Every year 
the quadrats are re-charted and thus the succcssional study is 
continued. 

(d) Sod ivveshnafton — The soil of the quadrat (or of similar area in 

the inmiediate vicinity) is examined and infonnation regarding 
profiles, mineralogical nature, soil moisture, soil texture, pH value 
and soil solutes is gatheied bv the standard simple laboratory 
methods Effort is made to correlate them witli vegetation In 
soil jirofile studies, the profiles having abundant root development 
lequiic the most intensive study as they are the centres of nutri- 
tion which plants have discovered. 

(e) Vrofile charts — ^These charts should also be prepared for the more 

important quadrats as they alone make the study of lOot competi- 
tion possible They irill be nccessaiilv not near the quadrat but 
an independent soiies of such chaits is essential. 

(/) Denuded quadrats — ^Near the permanent quadrats, after the vegeta- 
tion has been mapped, the entire plant growth is destroyed and 
the succession is ohsen^cd in such denuded qiiadiats 

16. Infonnation is gathered in cadi quadrat on points 4 to 13 of paragiaphQ 
and the quadrats are visited as often as possible and chailod, the latter being 
done at least once a year. As soon as a particular quadrat comes to have the 
vegetation of another quardat, it can be discontinued as the one stage has given 
nse to the next In this way a whole sciies is liuilt up ; and even in case the 
whole senes cannot ho built up, some of the inteimediatc stages can be moio or 
loss coireetly guessed The sere at wluch the regeneration of the desired species 
occurs, is the sere at which natural regeneration is the easiest to obtain. The 
controlling factor of this sere can he easily deduced from the information 
gatheied on points 4 to 13 of paragraph 9 ; and it becomes a simple mailer to 
answer the foUoiving questions ivith regard to the species under investiga- 
tion ; — i ' , ' ' 

(а) How is a certain commnnitj’ foimed, how does it become to have a 

ceitain stiucture and how does it develop ? 

(б) How does a certain species become dominant or abundant in some 

places and not in others ? 

(c) "What are the natural relations of species 7 

(d) "What are the weapons ndth which the various species fight 7 

(c) "What are the advantages or disadvantages they confer on one an- 
other 7 

if) What arc their reactions to the different faetois of the habitat 7 

iff) Wliat are their Imuts of tolerance of varjuiig conditions ^ 

17. Having deduced such factors, it is essential to -confirm their effect by 
simple field experimental methods. If light appears to he the controlling factor, 
regeneration fellings of varjing intensity in the same set of observation plots 
(same vegetation) -will confinn or contradict the results ; if moisture and soil 
texture control -the -regeneration, increasing the moisture content by closures 
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will reveal convincing results. Tn field experiments tlie use of instruments is 
obligatory. The efTcct of master factors mn.st be cxpicssed quantilativcly and 
this opens up a vast field of research, not yel started in this p^o^nnce. 

18. Another method of determining Uic olTeel of master factors is by the 
grotvlh of ecads both in the field -where one master factor (or two or more such 
factors are) is controlled and in pot cultures under as natural conditions as pos- 
sible. The intensity of factni's is measured by instruments and the effect 
(morphological or physiological) produced on the ecad is also studied by as 
e,xact instruments as can be devised. Pot cultures arc invaluable for seed study. 
This again is a sub.iect -which has received scant attention so far. 

19. Ha-\nng completed the succe-ssional studies and correlated and Confirmed 
the influence of habitat factors or regeneration, the causes of absence or presence 
of regeneration can be stated vitli perfect certainty. Causes having been 
Imowii the i-emcdy -will be suggested liy the snccessional study but the practical 
foi ester i.*? anxious to ha.stcn the course of snceo.SRif)n to reach the sere at -which 
the reproduction will bo easy and not to pennit the sere to go bevond and at the 
same time to kioep the A'egotalion healthy This is now .successfully done in some 
cases in sihncultnrc hut generally in areas where thro\ving hack the succession 
by burning the accnmnlated hiimns and bnishvood is possible. The Icnowledge 
about .such operations is fraginentnn' for manv communities and not at all 
complete for many s])oeiea "Wlien satisfactorv methods are discovered, they 
•will, it can he confidently .stated, owe more to ecological and vegetational studies 
than to any other single factor. 

20 Cniirht^iov — Snch is the general course of ecological work -with reference 
to regeneration, ix , from the general to iiaiticular or for practical work from 
particular to' general ; and such i® the .stale of our knowledge and the stage of 
ecological research in this province and nerhnps in other ])rovineeE,. The prob- 
lem is complex and onr knowledge scanty. The v.^ork cannot he left to the care 
of a few who study it as lime or oppoitnnilics peimil. Ecological work must 
come -vAithin the ambit of routine research work and it is ho^ed that parts re- 
lating to Ecology in onr Experimental Manual A\nn ho so revised, ns to give all 
the essential dctail.s for up to dale ccolopdcal research Avork and the provinces 
Avill employ some of their officers on such studies. Standard methods, suited to 
eA'orj’- problem liaA'e not as yet been oA'olvcd in Ecologi' and perhaps Avill ncA’-erbe 
OA-olved on account diverse iiatuie of the piohlyms, hut the A’c'ry diA’crsity and 
complexity of the sub.iect demands early attention. 

^ f 


Notes ov Ecnloflical Jniafiqatwns. 

(i) Asscm.—Thc impoidance of the .Mndv cannot he oArer-ernphasized and 
it is suggest eel that- the diAusion of the forests in general into definite types imist 
precede all other AA'ork in this direction, llecognition of the forest t^ie and it-s 
iihice in the progressive succession towards the climax .stage is essentially necos- 
sarv inoAmlving a todinique for natural regenei'ation. Tn this connection a con- 
venient ‘njcthod of describing a fore.sl type may also be disonssed.— 
C. fi Pinliaifastha. 

(li) Brvqal—^No haAX* laid out 35 miles of Linear Sample plots one chain 
Avido tinA^ersing all the imporlnut forest tvpes, identifying and measuring all 
trees fiver 4" diameter. Tlic.^e lines haA'e been «!nb-diAndcd into the fcAV main 
tApc.s standardised for AA’orking plans, and the percentage composition for a 
.tpA'on tATio in the soA'cral lines has been examined So_ far it has not been iios- 
mhlc to nrriA’o at any nsefnl generalisation for a statistical differentiation of the 
types. The small trees, nndcrgroAA'th and soil liaA’-c not been c.xninined. 

Sitfj/jcsions foi fmthrr wvr.Hifiafwns. 

(?) It is felt that fnrthci examination of the .statistics already available for 
these lines roight- lead to nsefnl results. 

(ii) A simple method is required For invcslig-nting the undergrowth in re- 
lation to the l-iTjcs different Intcd for the tree crop, and to the regeneration of 
the 'important species. Tt should also he possible to correlate Forest Tj-pes 
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■with soil characteristics and to this end the floristic composition should b(» 
recorded ior the immediate idcinity of every soil sample investigated in this 
coimectiou. 

(ill) Tljose lines hare in practice been foiintl insufficient to include samples' 
of «-'atisfactory regeneration of important spicies and sf» require supplementing 
It is suggested that ecologicjil study (florislie composition) of quadrats in sudi 
regeneration should be compared with similai quadints in which conditions as 
regards seed-fall, light intensity, etc , appear equally favourahlo hut regenera- 
tion is absent It would be anticipated that the successfully regenerated 
quadrats would present certain features in common differentiating them 
from the un i eaenerated ones, and that when Ihe same features were mot mth 
in the absence oJ seed trees the species in question could he introduced artili- 
ciallv with some confidence of success. — C K TTomfray. 

(ui) Bihai fliid Orisaa . — It seems that ecological studies could very well be 
conied out in I’l eservation Plots, especially if these are moderately extensive 
(say 20 acres oi moie) , or in connection Avith the transects or linear sample 
plots 

If pcologj’ ]S to he undertaken as a study per re it would require more time 
and staff than could he devoted to it in this province, llowevei, hy far the 
simplest and cheapest method of carrnng out 'general investigations would he 
for D F 0 ’s to lake an interest in the matter and to mnintam tlioir compart- 
ment histories ivitli great care and attention to detail. A well maintained com- 
partment history would he invalnahle in tracing the history of the yegelaiion 
of that aioa. whether it ho one of progression or stahility. This is also a matter 
foi Working Plant Officers to see to. 


A.s a special study and one that might ho undertaken with profit, it is sug- 
gested tliat an iiirestigatioii he made to detennine the chief indicators of condi- 
tions favourable to so? regeneration in the main types of f,al forest The best 
indieatois will generally be lierlis nr gin«scs in the ground fioia It should be 
possible to determine a definite connection between ceilain .species and the 
proscnco of sal regeneration in its different stacres Wlien this relationship 
has lieen estahli.shed, as no doubt it can be. the next stage would be to find out 
the conditions necessary to tlie pre.senee these species and how to bring them 
ahnnl where absent. 

A spfond investigation, •which might ho undertaken is to classify our bamboo 
forests and to determine as far as possible the conditions most favourahle to 
their gro-wtli. 

Another work, which it is thought might he undort.aken is an ecological 
rinspification of the various tvpes of forest found in the province The descrip- 
tion'^ might he prepared on a standardised form, so that if it v.’cre decided to 
extend the investigation to other provinces all would he compiled on the same 
lines. — F, C. Osmaston. 


{iv) Bomhay — {a) So far as T am awaic no special studies of thte ecology 
of the tropical evergreen forests of Bombav liave been attempted hut possibly 
Ml Tndcr. Conservator. Central Circle, mav have done some Avork on this in. 
Mahahloshwar and Bhimsliankar From mA' o-\A'n AwrA' limited observations the 
t\'pp graduallA’' deterioiates from true tropical evergreen in the south round 
Gei’soppa to the verj' poorest tAme of evergreen scrub round Trimhak How 
far this change mav he duo to climatic diffprenoos and how far it may he the 
result of hcaAier imposition of biotic factors cannot ho stated Avithout a fairly 
detailed inve.stigation. My personal opinion is that biotic factors have pro- 
bably exited a far greater influence than thoA' liaA'o been credited with For 
instance Talbot’s “KToto on the distribution of tlie Forest Flora in the Bombay 
I residency ” at the beginning of Vol T of his Flora describes the MnhahlesliAvar 
forests O'? “ olfin-wood posse.ssing all the characlers of alpine evergreen ”, Avith- 
out .any indication that it mav a’cva’- probahlv he a .subseral stage of tropical, 
evor^oen initiated originally hA- fclhnsps made to get fuel for the primitiA’c iron 
voriis Avnich existed on the plateau from A’piy earh” times Tii this connection 
oirT^' suggestion made in the note that comparative studies 

would he of the gieatost value for drawing im a general 
classification for the West Coast rain forest. Hcither Ratnagiri nor Kolaha 
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however, come mlhin this Jioiie. The places in Uombay at which this study 
could best be conducted arc in my opiuiou, from south to noi*th, Gorsoijpa, Gund, 
Ilelvak, Jlahableshwar, Bhiiushankar and Ghat“ar 

Exploitation of tho true tmiiical everfiroou foiests of Bombay has been 
negligible and consequenlly no experience with either natural or artificial re-' 
generation can be leeonlcd. Exploitation has been fairly continnons round 
Ifaliableshwar anrl in parts of Poona division, and the Working Plans for 
these two areas, which have recently boon revised, will give such information as 
is available on the pi'escnt situation there. 

(b) The science ol ecology, consisting as il does in application of method 
and tabulation to the slndv of the fnndamcnlal natnial processes upon which 
all lorebtry is based, is of value ratliei to the indivnlnal, in elaiifyiug his ideas, 
than in any direct apphoation. Though its inlliU'nce should peiinoale most of 
our experimental loseareh, tliere do not soi'in to be any ])arlicn]ar subjects, or 
groups of subjects, which eouhl lie definitely isolated under the lioadiiig “ Eco- 
logical investigations ” in the ICxpeiimenlal ilaimal As pointed oat by Tourney 
(Preface to FouiKlatioii.s of Silviculture j) vi) ihc great advantage of the ecolo- 
gical concept towards biological forest tacts, useful m the understanding of the 
forest and to serve as a foundation for the practice of silviculture, lies m tiie 
recognition of forest eonnnuiiilies and in the appior-iatioii that they are not 
fixed units but are in a constant state of cliango. The iiioie profoiuicl the 
foi'oster’s laiowleclgc of the life of the forest iu all its aspects, the less the 
diflicullies lie encounters iu bis practice of silviculture. “ A forest is an ex- 
ceedingly complex biological unit It coinpnses not only a more or less 
diversified aggiegatiou of trees, but numerous ppecies of slirubliv and borbnceous 
plants, lurigi, inseetfi, borbivoious animals and a complex soil flora and fauna. 
In other ivords it consisls of a very large number of nniiually intcraoling orga- 
nisms nhich are alfecled bv, and llicniselves affect, a complex of environmental 
factois Tlie special value of ecological siirvovs is fell in the preparation of 
working idaiis, for wliidi they form a valuable, and peihaps esscnlial, preli- 
minary. This lias alwajs been iiidirocljy aekuowledgetl in the fonn in which 
the nurkmg plan document has been pi escribed. The wliole of Pail 1 really 
oonsi.sts of a summary, and appreciation, of tlic vaiiou.s factors affecting the 
parlleulai forests for wliieli a jilan i.s being prcpnicd. Knowledge of the 
priiicijiles of ecology is tliercfoio of gi'cat value to anyone concemccl -with the 
lire] Jrirai ion of working plains In ordinary divisional piiutice the value of 
tlio ecological concept is chiefly in circumstances where eliaiiges in influential 
factors aie oei’uriiiig or liable to occur. A.s jiointcd out by Troup (Silvicultural 
Syslolll^ ]). 183) “ the development of ecoings as a science ba® given a special 
impel us to the study of the jiliysical and pliy.siological conditions bearing on 
natural regeneration. In ecological language regenoralion fellings are nothing 
more Ilian a iiroeess of stiniulaling siieccssinn of a 'required kind. In order to 
achieve snece.ss, it is necessary to study ilip conditions under wliich this can best 
be effected by a partial or coinplole removal of the forest cover, re.sullmg in. the 
reduction of root competition, the admission of light, warnilli, and precipitations, 
and the .ilteralion of soil conditions.” Another practical problem, the solution 
of which may be inucli facilitated if appioaebed ecologically, is the question of 
glazing in forest laud. Appreciation of ibp diffei cnees in the pioblein under 
difforeut climatic conditions and of the proposition Ibaf grazing, like any .other 
factor, may he not only not liarinfiil, but aelunlly beneficial under certain sots 
of cii enmstnucc.s, must involve a coiisidernblo modification of the forester’s 
traditional attitude. Tho pos.sibilitios of using liie deliboratelv on moist'er sites 
iu Older to retard progression might nl.so he .sugg(“jted by an ecological examina- 
tion. The whole practice of fove.stry assumes a now aspect w'liou regarded 
simply as the planned mauipulation of all tlie factnrs iiiflueiieiiig vegotation, iu 
order to modify the latter to suit man’', roquiromenls. — E J. darlaud. 

I 

(v) Forcsi Jinamrcl) InaHhitr (Summary note circulated) — Notes have 
been received from Punjab, Bihar and Orissa, Bombay, Bengal and Assam. Tt 
is now' gciierallj' realised tlial much of the ^cioulific, practice of foreshy is 
aj)])Hed ecolog;^’ and a know’lrdge of the eeolngifnl factors and pi’occsses in- 
volved is essential to a proper imderstaiiding and solution of sncli outstanding 
problems as ditTicultios in oblnhiing natural regeneration, and j.be ofTects'of 
forests gra'/ing and fire policy. It is nowr also seen that in many instances, the 
' LlPRl ... 
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forestei ’s iwoblem is to bring his forests to a corlain stage in their natural suc- 
cession 01 to keep them tliore, and to do this, he must know what that natural 
siiccesfaion is and how llie ,diliorput coiitiollahle factors aifect it 

Opimoii diffeis, liowever, as to how fni oiii foicst research staff can or 
should go in the nialtor Mr. jMolian (Pnniah) makes out a case for very full 
and deiliiled ecological studies of regeneration problems, taking the position 
that we cannot afford not to make them 'and that the Mauual should “ give all 
the essoniial details for up to dale ecological lesoarch work Mr. Garland 
(Bonihar) considers they are “ of value lather to the individual in clarifying 
hi.s ideas, than in any direct application and that there do not seem to be 
any jiariitiilar sub.iects which could be defniilely isolated under this heading in 
the Exiiowicnlal Manual”. 

The matter of ai nnng at a scientifically based classification of forest 137168 
and siihli'pes is lepeatcdly mentioned .uid there i\ill he general agieemont that 
this could and should be taken up on staudaid ami co-opei alive hncs. In a given 
Iviio, the conelation of the composition of the ground iloi a and the relative 
suitabililv for natural regeneration is called inr, and similarly for suitability 
for artificial legenciation with other locally impoifant sjiecies. That these 
factois should further he correlated with those of the soil is jiresscd under the 
head of “ Soil Studies 

The potential value of linear sample plots lor sludv*s of type classification 
and of iialuial regeneration has boen stressed but J3eugal points out that their 
15 miles of hue laid out at random have piovcci inadequate to include all the 
variations in regeneration conditions Avhicli aie needed foi study, so that the 
lines must be supplcincntorl by otherb laid out expressly to traverse select!^ 
conditions Success has not so lar been attained m using statistical analysis 
of the siocldng data foi differentiation of lyiies, hut this point calls for further 
study (Bengal). 

It is suggested that well maintained Compaifmcnl Histones should in time 
provide valuable records of siicce.ssioiial hislorv (Bihar and Orissa). This 
may be doubled owing to the size of oui compai Iment.s and llio practical im- 
possibility of objective methods of lecoidmg, e.xcept of course as enumeration 
results at long mtervals. 

It would .appear that the section of the Erper menial Mannal (pages 73 — 81) 
dealing with Ecology should he expanded sufliciently to pioiide a general guide 
to research work on the .sulijecl for lho.so not nlread.v familiar with it : it slioiild 
include a glossary of ecological ienns in use if this is not given in the Gln.’i?ary 
of Tcclinudl iejms for nsc lu forest) u It is unlikely that detailed ecological 
studies can he taken up as loutiiio work ly those Silviculturists not already 
qualified and trained for it, hut it should he realised that such studies aie likely^ 
to be essential to the solution of many important rogoncratinn problems neecs- 
sary to forest management on up to date linos, and where these problems aie 
most prominent, it -vull piobably be necessaij' to post to the TJesearch staff . a 
duly qualified worker in lliis field. — H. G. GJiampion, 


Eepoii of Dchaic. 

The Ptesident. — am veiy soirr' to say that Di. i\rackcn7ie Tavlor is ill in 
bed and the doctor has prohibited him from coming hero todar’. But l)r. Pun, 
his Assistant, will deal -vsnlh Dr. Tarior’s paper and rnll tell us later all about 
the pH values of soils, a subject about which wo forc.sters lainw very little 
indeed hut about which we arc very anxious to loai n 

Mr. Garland. — Champion in the note ho circulated siimmnrisinir the sug- 
gestions received by him, considoi eel the scope for soil studios undor three heads 
as questions of general interest for all provinces. Those ho stated were (1), 
Can the develonment of diffoient forest lypot: be oorrokilod vutli soil ’ (2), 
Can the suitability of soil for natural regeneration be dotennined fiom soil 
characters and (3), Can tbo suitability of soils foi aitifioial repoiioration by 
given spocies bo determined 1 It sorras to me that llio actual studies required 
TO answer those three questions can in tbo same wav bo tabulated under three 
heads. (11 studies, perhaps on rather broad lines which are roqniicd to elucidate 
the conditions of forest soils where the presence of different forest types has 
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established a more or loss continued equilibrium between the soil and the 
vegetation ; (2), a very mucli more deihiled study Avliich is required to elucidate 
the mod locations an the existing 'soil, which pi-o\ndo (he conditions necessarj’’ to 
regenerate naturally oitlicr the vliole of the natural vegetation or some 'parti- 
cular components of it ; and similarly (3), a detailed study wliicli is required 
to elucidate the further niodilicationa necessniy to enable artificial x’egeneration 
of a given species to be snccessful. 

I’nliing the tliird point fiisl — the artificial regeneration of a given species — 
it generally occurs, or very often occurs, that the partienlar species is a com- 
poueut of the existing crop Avhicb it is_ intended to replace, and therefore pre- 
sumably there must bo some relationship between the soil conditions which are 
trequired for the nrlilicial regeneration and tor the natural regeneration of the 
existing species. In artificial regeneialion the treatment which the forest soils 
require approaches veiy nearly to that giA'cn to arable agricultural soil, the 
tnalural itructuro of the soil being altered bv providing it Avitb increased aeration 
and conpequcntly increased biological acliA*ity. Auvlhing that hastens the 
decomposition in the soil of organic matter also favours increase in soil 
fertility A fertile soil is distinguished from an infertile soil not bv the fact 
it contains more nitrogen, potassium or ]ihosphoins, but by the fact that ^ those 
particular nutrients which arc present me liberated with greater rapidity in 
fertile tlian in infertile soil. Tims .such trealmeut as limincr or cultivation of the 
soil not only produces a favouraldc plnsical and chemical condition for plant 
groAVlh but also more favourable conditions for the organisms Avhicli effect a 
more rapid liberation of soil nutrients. Tt al.so ai>ppnrs that factors Avhich are 
critic, al for plant giwth aie more often physical than chemical but that the 
latter are aomo1imo.s of ciitioal sigiiifienice and that it is iinporlant In Imow 
their clifa'actei’.s and proi)eilie.s. In the .same way climate and topography are 
of immense influence and imunrlauee. and radically modify the otfoct of the 
litter whi<‘b is being annually added wlinro forest crops arc present. Tt seems, 
therefore, that tlio correlation of tlie different forest types can almost certainly 
lie obt.iined. This comprising as it does one of the most important facts of 
all ecological invesligation.s is urgent, and it should be started as soon as 
possible. 

Again, ns regards Hie soil riiarncters neeossmy for artificial i egenerntio'n. 
This information' slinuld be obtainable and possibly more easily, bec.'iuse a good 
deal of tlie Avork that is being done in agncuHiirnl rescnrcli slinidd be directly 
applicable to it and somoAA’here between the two (the ngricnllurnl research 
melliorl and the broader oorrolaiiou of tbo forest lAqios) lies tlie necessniy pro- 
ce.ss for investigation natural regeneialion, and Hint between those Iwo lines 
you might oA’ontually acliiiwe Hie Hiiid T bad, as a matter of fad, a suggestion 
with leaard to Avlnii seemed to me .all Hint Ibis conference sbmdd do at 'the 
presont moment in regard to the passing of a resolution and that Avas the sug- 
gestion ilial- the confereiicc luiglil urge upon OoA'ermiieiit (bat the absence of 
any ajipointment of a specialist of the Forest. Fesenrch Institute for .soil and 
oliemical rescnreli is a scriouv handicap. 1 do not IcnoAV that wc can go vory 
much beyond that at the present, moment. 

/)r. Vvii . — fim sure you will nil ioin aaiHi me in thanlciug Mr TrcA^or for 
bringing fonvard this question of forest soil investigation for discussion. TVe 
liaA’c been ino.sllv d<'nling watb agrieulturnl .soils and Hie inA’'e.sligotioii of forest 
soils is a ncAV experience for ns. but we do Iniov’ that a lot oj Avork on forest 
soils has been done in oilier counlries, iiiosllv in Itussia IVe know' that soils 
are derived from rooks and that foresjp develop Avith ni"m, so that the lyiie of 
forest that exists at a particular place is the le.sultaut of all the iialural coudi- 
lion.s. mosHv climatie. that liaAV been in play during its development, and at the 
same time the particular type of soil that has conie into existence has also deye- 
Inped side Iw’’ aide AAdth the forest, .so that Ihnre umsi he a A'cry intimate relation 
hot A\ pen Hie tviie of the forest and the t.vpe of soil The first, work that, we did, 
about, Avhicli T propose to sneak in the afteriipon. Ayas clnssifyinir iu a general 
Avav certaiu hnies of soil T miist wain yon thai it is a A’ory critical study and 
.rimulv .shoAv.s’you that Hie problem is vew ininorlniit and likelv to bo of great 
economic value too. It appeals to us ns seienlisls because H, opens out iinv 
.and interesting fields of work where we mav Imiie to gather mid add to the 
knowledge already existing T hope a’ou will nnss a strong resolution urging 
the uece,ssit.v of these soil studies for regular forest problems.^ 

' Mr. ll/aJiaH— -As regards prineiplo, the proposal so far as it goes is a veiy 
sound one hut it is not sufficient,. Bv way of exmnplo, Avbeu the soil of the 
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Disctissioii 6u Dr. Mackanzie’s Address;. 

- / i - ■* 

il/j. Mohan slated that llio praclical -worlrci renuii’cs to Iciiow the depth to 
which to carry his investigations, which is not ohnoua in the deep allnvial soils 
of the plains ; he enquired if one should concentrate on the horizon in which 
ihe tree roots were most prevalent. Dr. Pun replied that the' depth must be 
settled for each investigation. 

Mi. Mohan further enquired whether a suitable auger could he rccommend- 
erl as pits were expensive, hut Dr. Pun said pits should he dug. 2fr Mohan 
referred to the changes of pTT value at ditl'erenl depths with seasonal changes ; 
Dr Pjni explained that d;stribu1wn of pH value remains determined hy the 
soil ly]K* tljougli the absolute values may van’ with season. Mr. Mohan stressed 
the necessity of recognising giwvth forms vithin a species, and of hearing^ in 
mind the existence of migiatioii barriers when attempting to draw conclusions 
fi’ora the absence of certain species. 
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’ ITEM 6 (c). 

Al 

Research in Irrigated Plantations, 


[Item 6 (e). 


A jiaper was contributed by Mr. ma Nand S%iJ i, (Punjab) and circulated 
to officers in Sind as alone likely to be concerned Mr. E. G. Mobbs (United 
Provinces) in opening the debate projjosed tliat unless the Punjab nushed to 
discuss the subject, the conference, whdsi recognising its importance, should 
leave the Punjab to tube it up themselves, keeping in toucli with the Central 
Silviculturisl. ill?'. Gliamjmn refeiTed the Conference to the Punjab Irrigaiion 
Manual by Baliadur Singh, and Mr. Garland (Bombay) said that Sind officers 
expected to profit fi'om Punjab experience but were not in a position to add 
anytliing at present. 

. The folloAving resolution was projiosed by Mr. Mohan (Punjab) and second- 
ed byM)'. H. L.'Wughi (North-West Frontier Province), and adopted. 

RESOLUTION* ON ITEM 6 (c). 

RksoiiVed that — 

This Confctence recognises the wxpoi lance of ptoblcms connected loith ir- 
rigated plantations, but considers that otoing to the great diffcienccs of condt- 
iinns, the proble.ms can only be saiisfartortly dealt with by the. Provinces con- 
cerned. The Central GilvicuUurisi should continue, as at present, to heep 
hmsclf acquainted icith pi ogress in the Provinces and to give advice or suggest 
co-operation where li appears that different Provinces are dealing until similar 
pi oblevis. 


PAPER (1). 

Contributed by pAaiM.! Nand Sura, Punjab Forest Service. 

Special problems of it rigated plantations and I csearch methods for their in- 
vestigations 

TJie subject of this note i.s an almo.sl exclusive conceni of the Punjab at 
present, though Sind will soon bo equally nilorested in it. The history of 
ii'rig.'iTed plantations in Ihe Punjab dates back 1o 1866, wlion I he now well- 
known Clianga Manga plantation was siarled. Thoic arc, at this lime, 8 plan- 
tations, covering an area of about 80,000 acres, some well ealablislied and others 
still in the formation stage. 

2. As a result of experience gained in Olianga Manga, a teclumpie for the 
formation of irrigated plantations was evolved and follow^cd in raising new' 
plantations. It was fairly successful with minor modifications, wdtere about 
the same conditions of climate, soil and canal water supply obtained as in 
Olianga ]\langa. But in plantatJons wth climate and soil apjiroaching desert 
conditions, and canal w'atcr .supiilies doficiciil and irregular, drastic changes 
in lay out, dioice of species, methods of stocking and irrigation had soon to be 
made. Trial and error methods of investigation w'erc adopted and a great deal 
wtis again learnt by experience. The organised research work in irrigated 
plantations did not start until 1927-28, when a largo number of volume and 
comparative thinning sample plots w'eie hud nut by the Forest Rosoarch Insti- 
tute, Dohra Dun, in shisham {Dalhcrgia sissoo) crops, and a few* experiments 
on w'ater requirements of shisham on different soils, on shisham planting es- 
pacement., etc,, w'ero started in consultation with the Forest Research Institute 
by the territorial staff at Chichawatni As a result of these experimonts, a 
considerable reduction in the use of W’ater was made possible, but there was 
still a great deal to learn. So in 19.^0, investigations into deep and shallow 
•\cat.ering were commenced in Chichawatni, and in Itj.'ll large scale experiments 
on the optimum water requirements of several species w'cre started in Khanc- 
wal. Investigations at. Chichawatni have already given some provisional 
results, but in Khanewal, experiments on species other than shisham {Dalhcrgia 
sisboo) and fat ash {Tamaiix aiticulata) had .soon to be given up as those 
species {Acacia catechu, Melia a^edarach, Acacia Senegal, Zizyphns jujuba) 
were found unsuitable for original stocldng in plantations. The Kbanew'al ex- 
periment has, however, made it quite clear that soil is a more potent factor than 
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water in lUiRated plaiilatioiif., and that in "all water mvesligations it is essential 
to eliminate (lie soil variation factor, if reliable results are desired 

;; The special piobloins af nngaled plantations now confronlinp; the plan- 
tation oflicers in tlic T’nnnab are 
(?) The soil piobleiiia, 

(ii) The hpeeies problcnif<, 
f;/i) The iirigation problems, and 
(??) iliscellaneons problems. 

'riie above problems. e\eept the last, are mostly inter-cnmicctcd and the 
suceesh of the now plantations largeh depends on then invest igj it ion, based on 
smiiid scientific researeli methods Piohlems nndL'i each lioad and research 
inetliods loi Hieii im estimation aie discussed in the following lines. 

4 )ji(ihlrnis. — Soils in iinmated planlations, as elsewhere, vaiy gieatly 

111 depth, (piality, and eomposition, resnlling in ^eicial types of soil, which, in 
The nhseiice of soil nuheator", aie haid to dislinmnish in the course of affore- 
station the indi«onon‘- veget,ition is removed anti the area is "onerally leased 
foi cnlluation hejnre JilToiestation take.*, pl.nce In tl'i- :ib^.ence of a sntisfaetoiv 
soil elassiflcilion and inaelieal methofN of rceomnismir soil types m (be field, 
the choice oi speeies for .and their iriim.ition in vnrious tvpes of Mill becomes 
difiionlt and often mere giios'*. work Soil problems of irrigated plantations 
leqniring iin estimation, tlierclnu*. are : — 

(i) ohissifieation of jilantation soiK into type':, 

(if) practical melhods of distingnidiine various soil (>7108. 

(/?;) suitability of soil types for ]ilnnln(ion species, 

(it<) suitabilitj of soil types for normal irrigation, and 
(O leclamalion of soil t\pes found nn«mlnble for plantation. 

Soil elnssifieation is by far the most important inoblem, as on its Folulion 
depends largely the invest ig«i lion of the lemaining soil ns well as species and 
iriJgalion iirobleiiis 8oil elnssifieation can be done eithei by (a) a partial soil 
snney or (fi) a full soil Fitwev 

(a) J pintwl soU — ^The following ehu;‘'e^ of soil are generally mot 

with and dislmguifilu'd in ‘ Hat ' lands on whieli iiiigaled plantations arc being 
laised in the Punjab ■ — 

li) Sand. 

( 11 ) Sandv loam. 

(fii) Clayey loam 
(la) Kalla) soil — 

(fl) Avhile haJlai soil, 

(h) blade or biowii l:allar soil 
(v) Kappa) soil. 

(lO Bara or Jiau .sod. 


_ As soon ns tlie .situ. of a piuposed plantation i*- selected, and bcfoie the 
iiidigenons floia is remoxed, a soil and vejietalion snuey of tlio niea should be 
carried nut The soil ann'ox xvill bi* based oa close surlace obsen’ations of the 
sciil in Ilie fiist inslanee, and' all classes of soil met with, as distiagni'-hed above, 
V ill be carefully demarcated and tlieir liomidaii'*s plotted on laiGO scale 
( 32 ' = ] mile) detailed lnpogia))]iic{d and UTtanenlnlion maps. All vcgolation 
(tiocs, slnnlis. herb.s and glasses) gi owing on each class ol sod, singly 01 in 
gionps, wdl idso bo plotted 011 tlii' soil m.tps A suitable number of ]iils 
(-4 X b). sites for xvliicli will be c.nefnlly eclceled bv an e\perl, will be dug 
up in oadi chiss of soil and vegetation ix'pe. ilown to sand layer or liaid pan, 
and Iheu position shown on llic niaj) The profile of each pit xnll be cxjimined 
and obseivations on .sod te.xhiie, stiiielnrc, inoivtinc conditions, colour, loot 
penetration, etc, recoidod on prosciibod twins Moil s.amples will tben bo taken 
1 1 values determined in the field 

. S. Univeisal Tndicatoi or some otlicr suitable field 

apparatus boil samples from a lew selected juts in encli PiqiG of soil, xvill 
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subsecinently bo analysed in detail by a soil ehemist for their exact pH values, 
chemical, mechanical and phvMcal oomi)o««i(3nn This sindy -will ffivo a fair 
Imowledgc of the dci)th, composition and dcp^roc of alknlinily of each class of 
soil, and vnth the help of the soil snn-ey map it vill n«)t be difficult to distinguish 
them at the time of stocking and to determine their suitabiUty Cor plantation 
species and inigntion, after avperimontatioii and a detailed study of indigenous 
flora in j’elation with soil types 

{h) A lull soil fiutri‘ 1 /. — ^^fhe method of lull soil sni'veY differs from the 
above mainlv in tins ri'spcct that the classes of soil mentioned above are not 
taken a<s (lie basis of tin' survey Imt s«)il tvjies are evolved inde])endenlly as a 
rosnll. of accurate soil survev. studv of soil profiles and complete analysis of 
soil ‘■amples from a much laruer nnmher of samidc pits, carefully selected and 
■well distributed, say every SOD' apart. 

The nielhod of full soil sniTov is admirahlv deserihed in rmperial Bnrean 
of Roil Rcionce, Techuieal Communication Xo 15, and may he consulted 

A joint disenssion of the data bv Ihe soil cliemist and forest officer ahU 
facilitate the docirton on soil l^^)e«, wiiicli tnav he diet ingiii shed on the basis of 
depth of soil, its composition, degree of alkaliiiilv, etc., etc. AYlion this is 
done, their distiihution aviII lie shown on .soil maps. 

"When detailed soil survey mans are available, each tyiie of soil can easily 
ho loc.ated on .the ground before .afforest at inn, and (l(*alt with accordingly. In 
c.nso of need, hoAA'over, for the determination of the soil tAyio of a particular 
area, soil sam])Hug will ho done and the tA'pc determined : there seems no other 
praetieal method for tliis ])nrpose in the ease of areas devoid of vegetation. _ As 
rcaards the suifabililv of each soil type for ]tlantation .species and irrigation, 
hiiowHmrthe depth, quality and composilTon of the rtfie, the iin'estigation becomes 
fairly simple. On soil.*. Avith a s.ind laver or hard pan of Icavlcar,^ or stiff clay 
close to the sniface, onl’'' shalloAV rooted and yeronlivtie species \A'i]l, of course, 
I'o planted, and to nA'oid Avater logmusr, such son" Avill not he oycossiA'clA' w’atercd. 
iSivli AA'ell-knoAAUi pnuciples, coiqiled AViih o.vnenmental sowing and planting, 
and a ‘’’'siematie studA’ of the root .system. aaoII make Ihe choice of species for 
eael) type of soil A’cry easy. The soil profile will probably have Amdergone 
eoiisidi*rablo ebnni'‘os acHIi ivrigaiiou AA*beu <be area is 'leased for cultivation 
befoip nflnrertaiiou This fnei slmuld not be ienoied Avlieu investigating prob- 
lems of ibe smt'ibililA' of soil for "species and irria'afion. 

Po'flamoiwv of uusuUaUr so?/.". — ^Thc unsuii ability of the soil may be dno 
to f/1 pan formation or (/») higli deirrce of sabuiiA' The pan fnnuation caused 
liA' dense clay atva' near the .surface ism be remedied by deep ploiigliing or deep 
soil workiinr Tfard jiaii due (o l.nuJ.at i" difficnll to'deal Avilb unless it, happens 
to be near llie .surface aaIioii ll'e iihpdiiy "pots will be broken up. Tn tlie case of 
chiA' or J.uhJ'o) pan being low doAvu, tlie remedy, as already stated, is to plant 
'■ImlloAV iMoted species and to AViitcr Ibem Mnnimily. Tlie pan due to eoncciitra- 
tiou of injiirinus "alts in ilie surface layer is dealt vutli beloAV along with saline 
.soil*.’. 

Rabnc or Mlo} .soils mav he divided into tbc following three main 
gioups • — 

{!) Kallm .foiVs— soils bavimi a bi.nrb eouceutyation of .soluble salts, as 
.sboAAUi bA'Avhile or brovTi, loose inemstatioii on the surface, 

[ii) Popjuir smV*!— soils Avith a uietlium concentration of soluble salts, 
but A'cry hard and impervuous to Avafer. 

(vi) Btun nr Juni foils — soil" foulaiuiug a comparatively Ioav eoueeutr.T- 
tinn of soluble salts, but Avbicb baA’c become A’ery bard and 
imppiTious. 

Kollo' soils are kuoA’.u to iimnwe with repeated AA'.steviug AA'bicb AA’nsbes 
out nr AA^'^s1les doAVii the soluble s.oUt,, q’liis impvoA'emeuI moA' also be duo -to 
small duantitics of ealcium salts brougld in bA* eoivil Avatcr Tbo hnrn or imji 
soils have been reclaimed bvtve;t<iu«' tlmm Avitb c.aleium salts, such as calcium 
chloride and ealcium .*'ulphatc (eAq^sum), folIoAved Iia' an aATraue dose of fann- 
yard manure. This chemical treatment, if preceded by repeated AAmlonng, is 
said io he veiT effect n'e 

Raising legnminons field crop^', seraping .'lAvnA* the .salts, deep ploughing 
and inannnng are a foAA' other meaMiros. Tlie problem of the reclumation of 
LIFRI 



104 


Item 6 (e).] 

siline soils in plantations, especially bv tobemical treatments, should belter be 
investigated in collaboration Avilh soil dicniists of the agricultural and irriga- 
tion departments 'svho are already vrorking on the aubnecl. 

f) Spccicf problems — (a) Choice of species for orir/innl slochnp—l-a 
Changa Manga, several species were tried at first, hut after numerous experi- 
ments, sh^hnm {Balhciqin sissoo) ivas foimd to be the most suitable species for 
original stocking. Triigated plantations in the Puniab. have, therefore, always 
been slocked uith shsham in the first instance The results have, however, not 
lieen unifonnly snccesaful everywhere Tn pkntations on the Lower Bari Boah 
Canal and the* Sutle.i valley projoct where there are great, variations of soil, the 
climate ip arid, rainfall not verv deficient, hut Cl ratie in incidence, the sub- 
soil water lahle low and the canal water sniiplies small and' in some eases late, 
uncertain and iiregular, shisham though still the principal species, lias failed 
to stock large areas. No systematic investigation has been crirried out into 
the causes of failure or repeated firing hack of shishnm in the new plantations 
Rome believe it to he duo to nn.suitahlo soil conditions fhigh degree of saliiiitv, 
stiff clay, coarse sand, del, othcis to excessive or defieient watering and still 
olhorp to frost damage 

As regards soil conditions wherever is present on the surface, or a 

laver of eonrse sand or stiff clay exists on or immediately below it, the unsuit- 
ability of the soil for slnslinvi heeomes obvious Bnl there are areas ■which 
apiiear quite suitable for shishaw hut when shishnm is actually planted on them, 
it refuses in grow In the jihsence of any soil indicators fthere is no vegetation 
on the ground at the time of stoclringl and suit sniwev maps, it becomes difficult 
to distinguish one class of soil fiom another, and to sav where to plant s/n’s/iaji? 
and whore fawsh, etc , at the time of first stoelvuiig. On such soils in Khanewal 
lilantatinii, trial and error method is still being adopted, and either the whole 
area is first planted with for ash or with three linos of /‘njo.rit 'altornnling ' wdlli 
tlnec liiu's of shslinm, and whalovei species sncceerls best, is peleded for .slock- 
ing the .area next vear Tins pi notice is obriouslv no ? ilvicAiltiire Tt lias, more- 
over, caused the invasion of coarse glasses in uiisueces.sful areas, and made the 
stocking in the following year cliffieult and expensive 

The .species pioblenis, therofoio, are ; — 

(i) to find out the eanses of (he failure or repe.atcd driug hack of 
shisham in areas obriouslv .snitahle for it, and the remedial 
measures, 

(h) to find out one or more snitahle substitutes for shisham in soils 
wdicre it •would not grow, 

(m) to find out wdiore to grow' shsham and w'hero other species at the 
time of first .stocking, i.r , to distiuipii.sh shishnm .soils, fnrash soils, 
etc. 

f?) The problem of the causes of failure or repeated dying haeli of shishnm 
can host he investigated hv digging pits, studriug .soil profiles and analvsin'g 
soil samples from each horizon for pH vnlnes, concentration of iniurious 
soluhlo salts, moisture coiiten+s etc The soil study romhined with the shsham 
root lud .shoot .study, p.specialh' ront response to soil stiatifiealioii w'ill nviko it 
possihle to find out definitely the cau.se of the f.iilure or lepoated firing haek of 
'shisham in these areas, and when the causes are known, leniedial measures will 
suggest themselves — ^lliesc lie in inipioveuient of soil. vcOThitioii of watei-. fover 
crops or change of species SJnsh'im i'j Ijoli-’ycd to In* i dccidf’dlv fivi5,l hardv 
species, and so its loiieatcd driug hack over laige areas ohnonslv suitable for it. 
w'ill proh.ahlv not he aserihed to frost in the first iii'-timee But the damage i= 
onoimoiis aud tlie phoiioineiiou so like fio«l dmnage, tluit an immediate investi- 
gation into it is called foi Tlip lines on W'hich frost sJuclic’s should he cairied 
out require olncidatiou ■ 

A uumher of snecips Mich as f at ash (Tamnin aitu ulafn) (Amnn rofprhv) 
hlcai {Acacw arahira), phvlai (Af.ana moihsUi), halani (Mcha ntcflarach), dhalc 
(Bvfea funiflosa), sms (Jllizzin hl}hr1;),vm\hcvrv {Moms alha), land (Prosopis 
‘ hihfora and Pro'.o^ns spicirjna), Arana .spiicnal and Eiirah/oliis son have been 
tried fioni time to time, hut all except iarash have been discarded for original 
stocking for runsrms of their susceptibility to frost or drondit, slow^ grmylh and 
thnmv iiatnie The prim ipal species foi original sloeking in the irrigated 
plantations now arc. (/) shisham and {h) farnsh. Famuli, w'hieh is an indige- 
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nous species, is homg pkutod in fireas that are obviously unsuitable for shsham 
and where shisliam refuses to grow. But even this species has no Avhere given 
full stocldng, although hundreds of acres (more than 3,000 acres in one planta- 
tion alone !) have been planted up with it since 1928 . the results obtained 
are in no way coTmnonsnrate with the labour, tune and money spent and water 
used. This species seems to be quite suitable for saline soils in the plantations, 
but methods of its artificial regenoi ation, its exact soil and water requirements 
are still to be syslomatically studied and dl.'jcusapd ; the stocldng so far done has 
been earned out entirely with shoot cnttnigs and the water given has been very 
excessive. 

Jand {Prosopis spicigera) which is one of the most valuable indigenous 
species has probably not been given a fair tniil. So is the case with Pi osopxs 
jiihfoia. Salvadoia olcotdcs (lou) wliieh is another indigennns tree and which 
is generaUy found glowing ou Icallar soils in diy laldis, lias not been tried at 
all— its firewood may not be mneh use, hut there m a fair local demand for its 
timber. Pliidm {Acacia vwdcsia), though slow giowuig and llioiny, is probably 
very suitable for shallow soils These species including farash are essentially 
xerophytic in diameter. 

Their water requirements are low mid they aie not very exacting as regards 
soil. They are, therefore, rocommendwl i'oi ii>e! Uh siibsUiules foi shishnni m 
Ijlaiitations ufith short water supplies and adveise climatic and edapliic condi- 
lions. The late leafing variety of shisham is also worth trial in plantations 
where canal water supply is late, e.g.,m plantations on the Sutlej valley project. 

The area often is denuded of indigenous vegetation, when afforestation is 
taken up Tiiere are, tlieroJ'ore, no soil or species indicators. The solution of 
'this problem lies in soil sui vey and soil classification. As already stated under 
soil problems, a soil survey coupled with trials of the hinited number of species 
fit for raising in irrigated plantations, will largely determine the suitability or 
unsuitability of eadi type of soil, for a particular species. A soil survey map 
will help in distingaisliiiig soil tj'pes, and tlio species- most suited to a type as 
found by experiment will be planted on it. 

In cases where the plantation area remains under cultivation before affore- 
station, a continued close obseivation and locord of the success or failure of 
field crops and reasons for the same, will greatly help in recognising good 
and bad soils at the time of afforestation. Water logged areas will be specially 
demarcated and plotted on soil survey maps, and species niisiiited for such 
areas will not he planted on them. 

With the formation of im iirigated plantation, the sparse original desert 
gi’ound flora nudergoes considerable changes. A number of new species invade 
the area, and form colonies, pure or in association with others. The study of 
ground vegetation and its correlation mth successful and failed tree crops, if 
carried out on lecogmsod principles of ecological studies, ANhll materially help 
in the choice of species for dilferent areas in the second rotation. Barely re- 
cognisable soil and species indicators are easy to determine when a plantation 
iias been formed, and this important study should not he neglected. 

(&) Choice of species for underplanting. — Shisham is a light demaiider and 
has a tendency to form an open crop, uith the result that the soil in older 
crops is often densely stocked with tall weeds and coarse grasses. It is, more- 
over, vei’y liable to attadcs by iiihccts and fungi Paiash generally does not 
give a full stocldng and forms a very open crop. Consequently faiash areas 
are often a veritable son of weeds and tall coarse grasses, impenetrable in the 
summer both for man and beast In order to kill or keep doivn tall, coarse 
grasses, to protect soil and to niiligalc the ravaging effects of insects and 
fungi, it is desirable to underplant both shisham and iaiash crops. The prob- 
lem is what species to choose for this purpose and when to underplant them. 

Mulberry and baJcain (Melia azedarach) have been planted under open 
shisham crops, ,and it has been found that the be.sl time’ to introduce them is 
immediately after first thinnings which are at present carried out at the age 
of, six years. Bahain is now' reproducing itsoK natui’nlly in profusion wherever 
it has been introduced, coarse grassc.s have been lulled or kept down and fine 
mixed crops of shisham and bakain have been obtained.' 
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'J’lip success of miilberiy mb a limbei tree is yet doubtful in new plantations 
in the and reyiou, but its uiiderpliuitiug is still going on, as it will at least keep 
the iriassps and weeds douui and thus piotect the soil 

Exiieiiments are noiv in piogreKs A\ith otiipi species such as Madwa 
auiaiitiata (osage orange), i-iniinalis Rhu<t lancca, Acacia iarnesiana, 

Prosopis jiihflora, Sohinvs foiibnithifoluH, etc , witli the main object of keep- 
ing raw Aveeds and tall grasses dtiini .md to see if they would spicad in areas 
now colonised by tall glasses such as Eiotfrostn cynosui aides {dah) and 
Panicuni aiitidotalc {gliarain). 

Both niiilbeiry and hahain have also been planted under open farash crops ' 
experimcnlaili , and it is still to bo seen il one or both would succeed equally W'ell 
in fai ash areas to fulfil the objects in vieiv. The problem becomes fairly 
simple once il is loiown ivhal species should he liiod for uiiclei-planlmg. 

6. hngaiwn problems — XW species have ilifleitnt walei* requirements, 
both as regards total qnanlilv and periodic application These requirements, 
moieover, dificr Avith the naluie of the soil, Icnglh of growing season and the 
peiiocl of most active growth Tlie foiloAi'ing are the special iriig'ation prob- 
lems m the plantations loquiiing investigation 

(i) The optimum water requirements ol the principal plantation species 
on diifcrent types of soil, tc, the ojiliiiium delta lequired' during 
an irrigation season (1st April to irith October). 

(i?) The host method of dolivoiiiig it, i.c . in .‘5 m , 6 in , 9 in., or 12 in. 
deep ticnclies 

(m) The optunuin niimher of iirigations lequired during the season, 
and its di'-tvibution over each month or period, i e., before rains, 
durmg rains and after rams. 

{ill) The iuten-al between Iavo irrigatious in each month or period 

(u) Cultural operations to economise in tlie use of Avater. 

As already slated above, soil is u more jiotent fuel or than water in irri- 
gated jfiantations, and therefore in the iii\e‘<tiga1ion of all iriigation problems, 
soil lueions must be ehiuinalod Tins should u(»l he difficult if a careful soil 
sampling is done, and dofiiiito soil tipes aie taken up for each study. Plots 
of adequate size ivilluol, of course, be easily avadable, but this niu«l be sacrificed 
under peculiar eondilions, in order to nbi-ain faiily reliable result’' 

Trauied staff for reseaich ivoik juid .sensitive instruments for measure- 
ment of ivater delivered, etc. are not available in the plantations, nor are .suit- 
able plots ol adequate .size met with on account of g'leat vnualions of soil and 
crop The usual research methods of lay out .snilablc tor ordinary nivcstiga- 
tions, are theieforc not desirable foi the investigation of iriigation jiroblems. 

It is eonscqueiitly pioposod that (i) iii.stead of lajung out experiments in 
randomised blocks or arianging lliem togcthei in Latin square chess board, 
independent expeiitncnls for each factor to be studied should be laid out, and 
for comparison a larger number of lepctilifuii' used, (n) ba.si.s of a’sscssment 
should not be volume pioductioii, but height (which is a more sensitive measure) 
and mortality per cent uiclucling leplaeeneuts, Int) the number of trees to 
be measured fm’ a-sse-ssment should he reduceil to tlie inimmum possible con- 
sistent with the accuracy desired, and (ir) in oider to avoid nuugiiial cffccls, 
trees growing aloiig IJials should be excluded fioiii measuicment 

The field experiments on water rcqnircinents of species should bo preceded 
by or supplemented with nursery and pot I'xnoriuicnt" Plieiiologicnl studies 
on species under experiment should be carried out to deleiimne the nio.sl active 
poiiod or pGiiods of groirih In oider to find out the di’^fiibiition of w'ater 
in diffeient soils in Iroiich iriignlion, tlie Avddtli and depth of percolation cones 
or trapezoids should be studied, and Avith it should be combined studies oil root 
development of vaiions species. 

_ Cultural operations — ^No cultural opeiatious arc usually carried out in 
irrigated plantations except aa coding (avIiicIi does not include soil w'orlaiig) 
and fcaiia stubbing. As a result of rejicated ■wnteilng tlie soil is caked liard 
resulting in more lo.ss of AA'ator by cu^apoiation Avhicli affects the growth ad- 
versely. In and oonutries, diy farming methods of cultivaiion are employed 
to effect economy in the use of water. In the irrigated plantations also, periodic 
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loosening of flie surface soil by ploughing or otherwise, especially in stiff clay 
soils, will prove beneficial — ^it will acral e llic soil, prevent waste of water by 
evaporation and thei'cby better grow'lh will be obtained with less water. 
Periodic soil w^orldng is especially indicated in plnnlalions on the Sutlej valley 
project -where w’ater shortage is keenlv felt The method is at least' worth 
trial. 

7 Miscallaneoits ptohlems . — Plantinsr espacomenl experiment .s with shishani 
cuttings are going on in Chichawatni since 1028, wnth the object of finding out 
the optimum spacing for planting in irrigated plantations. The lav out of the 
investigation is in accordance with the usually accepted research methods. 
The assessment methods and the life of the mvesfigation arc, hoivever, stiU 
undecided. After first thiimings in plots -with elosei spacing of planting, Uie 
spacing becomes ahoiit the same in all plots, and it is questionable if there js 
really need for carrying on the inyestigalioii till the rotation age or to base it 
on final or total yield. The immediate objeci is to see -what spacing gives close 
canopy at the earliest time, consistent of eonise ^vith normal development of 
trees The investigation should therefore really cease -when this object is 
, served. In addition to usual measurements of tlie standimr crop, measurement 
of crowTi width and lengih of a few’ sample Ivees in iilols of all spacing should 
also be carried out at the time of each thimiiug. 

8. Gonchtswn . — ^The formaiion of irrigated plantations is a w’ork of highly 
specialised nature. Its problems are varied and unique, and as they bear mostlj’’ 
on soil and irrigation, their successful investigation not only requires a full 
know’ledge of the plantation sTiecios and loscarch methods, but also a knowledge 
of soil science, irrigation tecliniqnc and allied sciences. It is, therefore, re- 
commended that methods of Ih^ investigation of inigaled plantation problems 
be scrutinized by tlic Central ►Sih’iculturist and mcoiqioralcd in the Experimental 
Eoscareh Manual after discussing them w'ilh soil and irrigation experts, if and 
wdicro necessary. 
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Noir oil precedinq paper hq R. P. Dallcq, Divhwnal Forest Ofu'cr, Hydcraha^ 

{Rind). 

Mr. Suri’s note will bo of great assistance to us in Sind especially as_ it 
emphasises and need for resoarcli in connection -with soils, species and indga- 
ti(m. * Tlie Sind Agricultural Department and tlie P. V’". D Jiero are doing a 
groa^ deal of rescareb woik that will be of nssjotanee |n us in nin- probleins, but 
we .slinll have to do a deal our.selves if we are to succeed in establishing 
irrigated plantations The Punjab Forest Department ha*; sot iis a good 
(examjilo and is very generously doing w’bat i1 ear to help Sind in this connec- 
tion. A \’iRi1 to the Punjab Plautalions Is an inspiralion and the best argument' 
in favour of the value of such plantations, for they demonstrate ho-w the 
sihncultnral problems connected -with such planlnlioiis should be tackled. 

2, AlUiough Sind conditions may in many respects be similar to those of the 
Punjab they 'hre nevci'thcless different in manv w'avs and are pmbahlv more 
favourable from a financial point of ^-iew. We arc situated nearer Narnclii 
Mini most of our forests arc well served bv the Eailway. From a silvicultural 
point of view, too, onr conditions are probably more fa^onrobb.-- a higher sub- 
soil w’atcr level, a somewhat milder climate mid the fact that our areas already 
exist as forests, and have some treo growih on them. In view of the fact, how- ■ 
over, that the Inspeotor-Gonoral- of- Forests and a Committee of Pnnjah and 
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'=5infl Forest Officers 'will slioitl}’- examine all these questions there is no point 
ill niv attempting to make general oh&ervations o1“ tlie above nature I merely 
v-ish to suggest that, as .Mi Sun’s Note is going to bn clise.ussed at the 
RilviLultuial Coiifoience, inl'ojination legaidine finaneial results achieved in 
the Piiniab plantations should also be put before the Conference; This factor 
nioie than ary othoi will deteimmo whether an irngated plantation is to he 
stalled or no:' In other words to what extent will the success of the plantation 
depend on — 

{a) the production of limhor 
ib) the production of fuel. 

If, as niav be the case, the Pmioab forests are lilcely in the future to be 
able to meet the demand for mulbenv for sports goods, it is no use Sind 
lecltouing on getting a good ictiini fiom that aource On the coiitrarj' Sind 
ought T think to co-operate witli the Punjab hy ensuring lliai the Punjab market 
IS not flooded with niorc mulboviy tlian can be absorlied at a good piice. With 
legaid to filntham, loo. we ought to laiow what the future demand for shishatn 
Imiiiei is likelr to he It would bo safe oi course to calculate only on a fuel 
basis for the future 

.1. One of the tilings that impressed me when T paid a fkung ^^Bil to the 
Chhanga Maiiga and Cluchawatni plantations last year was that they were 
chiefly pinviding fiie wood fhaidlv au> chaiooal) and lhaf (his firewood was 
being r.siled fo distant parts of Ihe Punjab For instance liiewoofl was even 
being sent to Abbottabad (wheic forests exist) from Chhanga ilaiiga The 
reason was that coiieenlrated woilniig in the nninedialc vicinity of a Railway 
Station was a "leiy importaut factor in coniipction with the disposal of firewood. 
Heie iiiatoiial was always available m any desired form and could be loaded 
and despatched without any lioublo to the lunchascr at a puce which could he 
calculated with exactiies.? 

4 In TjOwoi Sind our two principal fuel specio.s arc Acacia aiahira and 
Prosopis npxcigeia Those are complementary in regard to their sihdcultural 
characteristics The fomer js shallow-rooted, fiost tender and requires a 
good soil The latter i«. lory deep-iooled is frost haidy and succeeds on poor 
soils The foimei needs a good watei supply the, latter vorv little. By stick- 
ing to these two sjiccics we aie taiily certain of making a success of irrigated 
plantations if cun object is to produce charcoal only. Jilxpcrimcnls arc being 
tried with other species Of these, Acacia catechu and IJaidtvicha hinata are 
promising in the unrseiy stage 

15. One of the questions that inusl uncage oin attention is the extent to which 
“ smqilu.s ” water can be used to keep down costs The P. W D. will gladly 
give us “ surplus '* water free of cost at times 'when it- is nut loquirod for field 
crops If ue can ariange to have “ assuied ” water only for such lime as is 
necessary to es-lalilish our crops and can make the older ciops depend on sur- 
plus and sub-sod walei our pJanlatioii costs wll be gieatlv reduced. 

»41l* 


itepori of Debate. 

Ml Mnhhs — This is a special subject, couceniing T think chiefly the Punjab. 
So fai as T am aware, no papers have been «nbinill(d on the .subject for this 
conf(‘U‘iicc, and as a P P man f am not usdlv competoni to hiitiido a dis- 
cussion. 

Ill the Jlnited Pioviuces vciv fe-w irrigated plautntious base been laiscd 
at all Irrigation was started in verv frost v places called chaudai.^i, in wliich 
t^i'o arc masse.s of sal regeneialion Avhicb is nununlly killed back bv frost, 
mien tile Saida canal was con sti net cd, it was tbougbi that iriigntioii might 
reduce the frost damage and that tho sal might be made to glow up. wliile 
altdTialivoly it might ho possible to raise a nuise cio]) of mme fiosl haidv 
specie.s under which the might develop 

Some success was achieved, particnl.nlv in laisniff si^‘^u as a nurse crop, 
hut the experiments were ullimalelv ab.mrloupd owing In the unreliabilitv ot 
[he water supply, and also T Ihiuk paitlv o-winn to the cost of the woik Water 
vvas sometimes not available in the cold weather just when it was most re- 
qnircMl, and at the critical moment frost came in and destioycd much of the 
past good work Messrs. Champion and Garlaud also spoke. 
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Record of expenditure on experiments. 

Noios wore rcccivod from Madrn^., Bombay, Assam and Bihar and 

Oiissa among which those from Bengal and ^Madras include definite procedures 
for consideration and .so were circulated {rf. iiijni) before the (’-onfcrcuee. 
Mr. M 01 JIJ.S (United J’rovinccs) opened the debate with a survey of the subject 
explaining the 7 )rocednro followed in the United Provinces. A In-ief discussion 
(p. ITO) iollowfid in which several delegale.s took part TIio following resolution 
was proposed by Iklr. I'l. A. BuiviniLb, socondt'd b\ "Nti U K. IToMiitvy and 
passed by the Conference. 


' RESOU^TXON ON rT]<]]tr ti (/). 
RnaomuD that — 


This Covfcrrvcc covsidors lhai ircoids ol rxpo.nditinr nji erpciimenis 
should ivvanahhf ht: mandoiuod foi Stage TJ I’xpcrimeuts, hut that ircords of 
cost should o'lihf be mainimved for Staae I rvpnivu’nis if considered feasible 
and useful. 

Further, that no siandatd foims ean he. laid doun foi teeoids of expenditure, 
and forms must he divised accorduin to local conditions. 


9 - 


9 


9 




t 


SniiMAiiY Non;. 

Ciiculaicd hg the Silvuultun.st, Fore.sl Jleseareh In.stituie. 

It is to be considen'd wliether it is udATMiblo to include in the E.T.permnnial 
Manual a recommendation that such a record should he maintained and if so 
whether a standard finm -^hmild be added nr the ftom I.e left foi decision for 
each instance* on individual ro<itnremenis 

A. Xote turn Silriinliniist Madias . — The following tonn of cost .xtate- 
ment is generally adopted in FiXperiraentnl Plot files, the headings being modi- 
fied aceording to the nature of the c\periraent. 

hW.peiimnital Plot No. 113 Nilamhui Division. 

Recot d of Go.sf. 




Dctnih nl cnnti. 

1 

Month 

rilling. 

1 

Plant int' 

Tlpplu c 
inrnt of 
cn^unltiPN, 

Weeding. 

n 

nnimierti'’ 

tiiin 

ll » 
e* S 

(5 £ 

UuxMsn 

101 At*. 

llrMAPKS. 

iluno IPSl 

17 » U 

4 0 0 

« 

• . 

• > 



21 S II 1 


iluly 


•• 

4 U 0 


• 

• 


'.ir, 8 0 


Augllbt 

•• 


I 14 0 

21 4 0 

•• 

■■ 


48 in n 



Xoir — UnadinKn ni-*i i nli'icil .!•» ri'<lUiiirl ncooriling to tin* iintiiri* of llio p-\.[<t<riinpiil 


B. Note lioni Rthiculturist, Uennal . — Tlie form sulmiilled below i.s u.sed in 
Bengal to leeord exiienditiire incurred on all Bamide Plots, Ohmieter Ineremenl 
Plots, Esperimonlal and Garden I’lojvj etc., and is kept at the hack of each file. 
As regards recording expenditure on fieionlific iilots (Sample Plots, Diaiuctor 
Tncreihent plots), this may not be considered by some to bo necessarv, but in 
practice it bns been found to be extiemely useful in eliockiiig and comparing 
exjiendit lire and w'eing exacflv how moijey is Iieing siieiit. h^or ex'jK'rimonta'l 
work a fonii for recording expendilnro is cfisentiid as tbo .sneeess of most ex- 
perimental work nsnallv depends on whether it is finaneiallv jiossihh* or not. 
In the past snob c.\pciiditiire was all mixed ii]) with ohsenntions. ineaMirements, 
etc., and took nmeli time to cxiraci and .some such fnnn slionld ho .standardised 
and printed, The one importnnl point lo reraemher i.s that entiie.s in this foim 
should always keep sejiarafe. ox'penditure which would ordinnrilj'’ he incurred 
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in divisional work and that which is purely research detail Thns instead 
of writing “ cleaning and enumerating of seedlings Bs 5 ’’—there should be 
separate entnes foi the cleaning Avhich would he necessary in any case and 
enumerating which is purely a research item. Again “ Eeneiiing of houndarv 
pillars and dimber cutting ” should not he entoied as one item hut the H-'o 
opcaalions and their costs enteied separately. If these items are not kept 
separate it would not he possible to give figures of the cost that would oidinanly 
he incurred hy a dnision if the tientmont, was standardised Purely researdi 
items aip underlined in red ink so as ihev are easily distingushahle. If desired, 
an ab&lracl of expendiluie on the cultural operations only can he made at the 
end of the year and carried forward to show the progressive expenditure at a 
place as illustrated below — 


Financial year. 


1928- 29 .. 

1929- 30 . 

1930- 31 

1931- 32 .. 

1932- 33 


Amount 


Total to date. 

Rb. a. 

p 

Rs A. p 

. 13 8 

0 

13 8 0 

7 6 

0 

20 14 0 

.. 5 3 

0 

26 1 0 

4 1 

0 

30 2 0 

. 2 13 

0 

32 15 0 


E. P. Eo. 9-A of Khirseong Dmsion for expenments reJating to the cost o'f 

clmhor cnihnq. 


Voucher No and date. Particulars of work done Amoimt. Remarks. 


Es. A P 


N/o of April 1932 

N/8 of June 1932 
N/9 of June 1932 
S/4 of July 1932 


Laying out digging ttenches and putting 
corner posts. 

Climber cutting 
Enumeration of dimbers 
Gleaning sal hncs . 


1 S 

0 14 
0 d 

2 4 


N/16 of August 1932 Cleaning sal lines 


N/10 of October 1932 
N/11 of October 1932 
N/4 of May 1933 
N/8of July 1933 
N/9of July 1933 
N/12 of September 1933 
N/13ofMaTobl934 

N/14 of June 1934 
N/4 of July 1934 
N/5 of July 1934 


. -2 4 


Climber cuttmg . . ... 

Enumeration of dvnbers 
Clcanmg of sal hues 

Climber cutting 

■ 

Enumeration of dimbers 
Clcamng sal Imes 

Rcdigging boundary trciichcs and repaint 
mg boards and posts. 

Clcamng sal Imes 
CUmber cuttmg 
Enumeration of climbers 


Note — ^Itcms italicised refer to Ecsenrch expenditure only. 


0 

0 

0 

0 E-xtract from 
range cash 
boolc. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Repo if of Debate 

Mr. Mobbs . — ^Theie are two que.stions before the conference : — 

(a) Should we recommend that records of expenditure he maintained 
on experimental works, and if so whether on all experiments or 
only on some ; and 

(ft) If we do recommend the mamtenance of records of expenditure, 
should we try to dein-se a standard foira or forms to ensure a 
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measure of comparability between the provinces, or should we 
leave the matter of forms to be decided for ojicli experiment on 
its individual requirements. 

Bengal and Madras have put up cases for llie maintenance of such re- 
cords and have submitted foi ms which are in actual use by them. These 
appear quite simple, provided expenditure on tlic various works can be pro- 
perly classified. 

Fairly detailed records are keiit in the United Provinces for purposes ol 
budget cliedc, but if we were to attempt to maintain i ecords in the ivay Bengal 
and Madras do, ive should find it extremely difficult to separate expenditure 
on purely research operations from expenditure that would normally be in- 
curred in divisional work. There are several reasons for tliis, which doubt- 
less other provinces would also experience. The most important in the case 
of the U. P. are : — 

(1) Frequently experiments are adjacent and work is done in them 

simultaneouslv by tlic .‘same gang of coobes. If the work is 
being done direetly under the supenision of the Silvicultural 
staff, it would be possible to separate expenditure in the various 
experiments and to claspifyit for each under the heads “ research ” 
and “ dhisional But frequently work is done for us liv the 
territorial dmsional staff, and w'hen they employ one gamr of 
coolies for simultaneons work in two or three experiment.s. it 
would be verv difficult for them to classify the exjiendilure in the 
way we would require For this reason, in my budget and ex- 
ppiidilure reeordc, T often group two or three oxiicrimenta to- 
gether under one amount. 

(2) Then there is the difiicnlty of differentiating between divisional 

work and purolv exuerimental work. For instance, in our sal 
nrlificinl regeneration experiment in Haldwani division we Imvo 
8 plots under different conditions of treatment Weedings have 
to he done in the linos in each plot, and at the same time the plot 
lines sciinrnting the plots and the boundary lines round the 
wliole experiment bnve to bo kept elenrerl One gang of coolies 
obviously docs all the weeding and clearing work togetbor. and 
to separate the cost of weeding Ibe lines of seedlings, which a 
ferritorinl division would have tf» do. fmm the cost of clearing 
all the plot lines. Avhich ore really purely expenuicnta], os a 
^'vision would not have to do this work, is im])racticablp. 

(.8) A fnrlber point is in oonnection with the number of sub])lotB and 
^ the variety of conditions. For instance, in onr snl natural re- 
‘••eneraliou experiments, wc have a dozen or more pints under 
different eondifions of fencing, burning, sbiub culling, etc., in 
eacli experiment. For detailed records of expenditure to bo of 
any use) we must kno-w the expenditure by plots, since the 
answer of the c.vpcrimenls will, we boue. be that the treatment in 
some plots is better than that foj other plots, and a single 
record of expenditure, for the wimle experiment would not be of 
mijcb use. Again as most of the work, such as burning and 
shrnb cutting, is done by the lerriloriul staff, and ns it is nsnally 
done in several plots ai the same time, T think it would he im- 
possible to get the expenditure elnssifiod according to the in- 
tensity and amount of work in each plot, oven if the expenditure 
on the experiment as a whole were knowm and it could he classi- 
fied under the hc-ads “ divisional ” and “ research ”. 

It seems obvious therefore, Ib.at in some straight foi^’ard eases, sueb as 
the' pstnblipbmenl of n plnnlnlion under one set of conditions, or the studv of 
the effect of climber eniting or weeding on inerenients, a rcrord of expenditure 
w'onld bo comnnrntivelv «implc and would probably be nsefnl.^ But in many 
other cpccs nnv attemut to compile a useful record of expenditure would be 
vorv difficult and xvonld involve mneh labour in difforentinfing costs in sub- 
plots with differeut methods of tronlmcnl. eerininly cnpld not devise n 
standard form to cover all cases. 

JilFJtT 
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To go deeper still, the question arises as to x^rhether we can ever reallv 
compare expenditure on primary experiments with prohable cxponrlilurc 
works are undertaken on a large scale, and if tliis is not possible then a 
detailed recoid of expenditure on experiments classified under the heads 
“divisional” and “ researcli ” may not only be of httle practical use but 
may actually be misleading. 

In the United Provinces we recognise that expenditure on experimental 
research must always be greater, even for the same operations, than in 
divisional work There are several reasons for this : — 

(t) We are initiating work, and consequently usually have to spend 
more than when a work i.s a routine matter. 

(ii) Small operations always cost more than the same operations on 
a large scale. 

(777) With our limited staff and to satisfy the conditions of the experi- 
ments, we frequently have to get work done at once. This usually 
means the impossibilitv of arranging labour beforehand, and the 
result is that when we suddenly demand labour, we ha-ve to pay 
higher nates than normal for it. Also, when our works are not 
very extensive, we often have to pay a full day’s wages for only 
half a day’s work. 

Eealising this, in tlie U. P. we distinguish between the two stages of ex- 
periments — 

Stage I— purely experimental, 

Stage n — application of experimental results on a larger scale to test 
practicability. 

In Stage I experiments wo are out to obtain definite silvicultural information 
fwithout particular regard to cost In Stage II experiments we are working 
with the definite ob.iect of applying sihdcnllural information to practical con- 
ations. Everything depends on the cost, and tlie Stage TT experiments are 
carried out on a large enough scale to make costs comparable with what they 
would be in large scale divisional woik. Consequently records of expendi- 
ture are needed, and it is laid down that Ibcy must lie maintained. Apart 
from standard plantation forms, no standard foims for record of expendi- 
ture have been laid down, and they are devised according to the needs of each 
experiment. 

This system seems to me essentially lo^cal and reasonable, and I suggest 
that it be adopted by all prorinces, although there is no reason why those* 
who want to should not maintain more detailed records for Stage I’experi- 
ments. 

I therefore suggest that the conference pass the following resolution ; — 

This conference considers that records of expondituie on experiments 
should invariably be maintained for Stage II experiments, but that records 
of cost should only be maintained for Stage I experiments if feasible and 
considered useful. 

Further, that no standard forms can be laid down for records of ex- 
penditure, and forms must be devised according to local conditions. 

Mr. Howard : The real trouble in the matter as far as -we arc concerned 
is that we have found that there is a definite difference between what yon 
do for a quaiter of an acre and for 2 .')_ acres Stage n is a repetition in theory 
of Stage T Xow m Stage I we definitely do not want to show the expendi- 
. tnre. "We know perfectly well it is costing far more than it should. On the 
other hand the moment we have got the silvicultural solution, and repeat the 
experiment in Stage II, then we are perfectly prepared for anybody to criticise 
the figures of cost because we know it i.s being done on ati economic scale. 

Mr. B omit ay * We do not distinguish between Stages I and II. We 
always keep at the end of our file a simple record of expenditiire .and I per- 
spnally have found no difficulty in separating the cost of the different opera- 
tions We always have some subordiuate on the ioh who keeps this record. 
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Although research experiments aie hound to he expensive, I feel we want to 
know exactly how our money is going so that we can point out in what places 
it may be possible to reduce expend! luie wiien laige sctile work is undertaken. 

Mr Launc : In Madias we have been dilferentiatiug between Stage 1 and 
Stage II experiments as laid down in tlic Manual, li’or Stage X no record of 
costs is kept — ^the whole garden is covmed by a single estimate. In Stage 
I (&) the experiment is usually done on a quarter to half an aero scale and 
we keep a record of costs on our files. 1 do not know that they have ever been 
refeired to, or that they are very useful. Stage II experiments are always done 
by the division. Wc have very few of them actually because most ^visions 
have accepted the results of Stage I experiments on their silvicultural value 
only. 

Mr. Osinaslon : Our experiments arc as in Mndiras, small scale experi- 
ments. I do not think it is necessary to keep special forms. 

Mr. Howard : Let us hear what a Conservator has to say, who has to deal 
witli these money problems. 

ilir. Shcbbcarc : The experiments ref oi red to by Mr. Homfray are done 
in plantations, and all the it(*ms aie recorded in any case. It is easy to see 
which of them concern the silviculturist only. Every penny spent on the 
plantation is spent by Ibc Eanger, Uierefoi-e be lias got to have it written in 
liis book. If >ou do not want Ihe Hilviculluiist to keep records lie need not do 
BO, but you cannot tell the Eangor not to enter up what is bis work. 

Mr. Howard : I thiulc wc all want to check but the point is we do not want 
to have a record wliicli anybody else may see. 

Mr. Waits z AVe do not mnfntnm any records of costs in the Central 
Provinces. AVe do not think there is any advantage in doing so. Generally 
I got the territorial Ranger to pay for the work and he does not even tell me 
how he spent the money. 

Mr. Mohhs : I think it is quite obvious llial the problems are different in 
different jirovincos and I think wc .should confirm that for Stage II experiments, 
records of costs nunsl bo maintnined and that we leave it entirely to the pro- 
vinces as regards Stage I experiments. 
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ITEM 6 (ff). 

ft 

Statistical Analysis. 


[Item 6 (g^). 


Two addenda to Section XVII of the Experimental Manual were proposed 
hy Mr, Mahjenoru (Punjab) for the analysis of the data obtained in germina- 
tion tests and similar investigations, :md of data arranged in gioups. These 
were considered by tJie Comnultee on Item 6 and accepted. 

Tlie Sihacnlturist, l^'orest J^oRoarch rnstitiite, reported that he considered 
that inucli fiirllier sludy was needed of the statistical aspects of worldng Nvith 
small samples, and that he was in correspondence with statistical authoritica 
on the ] Joint. Mr. Lvuiui (Madras) pointed out that abnonnal distribution 
scries were frequently cncounteicd in silncultiiral researdi data, and tliis 
point should also be further investigated. He also drew attention to shortened 
methods for computing Standard Errors and recommended their inclusion in 
the Manuals 


Mr. Ohaturvedi (United Provinces) referred to the solution sometimes 
applicable to tlie difficulty in finding initially comparable plots for co-operative 
investigations, vis.^ the doterniination of the constancy of their difference 
during a period of observation prior to the introduction of the variable to bo 
studied. Mr CrrAMiuon pointed out that unfortunately this ivas very 
frequently impossible, ns with age at first thinning. 

These proposals were all recommended for inclusion in the Expenmenial 
Manual in the general report of the Committee on Item G which w-as accepted 
by the Conference (c/. p. 63). 


PnOPOS-vn BY Mr ^^AHE^'DRTJ. 


Formula for the determination of flic mean and its S. JD. when data are arranged 

111 groups. 

[Addendum to Expenmenial Manual, p. GO.} 


Method 4 —Let fp fj. fa- fs- frequencies and i the 

gi-onp interval. Then to find out the moan and H. E , proceed n.s follow 

1. Select any group prof ci ably with maximum frequency which -will be 
taken ns the arbitrarv moan and enter the distance of each gi-oup from this 
moan in aibilrarv units— the gi-oup to, the right to be considered positive and 
to the loft as negative. 

2. Multiply each frequency with the rank number and find the algebraic 
sum having due regard to sign. Divide this quantity so obtained by the sum 
of frequenev and multiply by the interval of classification (z). The resulting 
value added to the arbitrary mean, ^vitl^ due allowance for sign, gives the true 


mean. 


3 Multiplv again the product values for each group in step 1 by the rank 
number and add up. Diride the sum by the total frequencies and subtract the 
Bouare of value of correction for true mean (before mulliplyung by z). The 
square root multiplied by i wdll give S. D., and S.'D. divided by square root of 
frequency total will give S. B. 

Example. 


fi 


U 


U 


f* 


fe 


fr 


+9fi +4f2 d-fs 

” (f) Lot ft bo tho maximum frequency, and so this group is Bolcctod ns giving the arbitrary 
mean, 

{») fl+f2+fs+fi+f5+f8+fT+f8=N 

(tii) (-3fi-2fr-f8)-f(f6+2f,+ )“A . 

A ' 

(iv) _ e: Correction for tras mean. 


lie 


Item 6 <g).] 


True mean = X. i 



4 




(v) = 9fi + 4fa ^3 "{■ — ^ 



SE 


S D. 

V"^ 


Example. 


To find the mean height for the folloicing seedlings grouped in 6" height classes. 

No of Bcodlmga in different classes 


6' 

12' 

18' 

24' 

o 

CO 

36' 

42' 

48' 

64' 

60' 


C25 

480 

210 

540 

370 

250 

100 

76 

50 

20 - 

— ^A. 

—3 

—2 

—1 

• 

1 

2 

3 

4 

6 

6 


—1875 

—AGO 

—210 

• 

+370 

+500 

+300 

+300 

+250 

+120 - 

— B. 

6G26 

1020 

210 

. 

370 

1000 

900 

1200 

1250 

720 - 

— C. 


Total of frequencies (Lino A) . = 2720 

Algebnic sum of toIuos in lino B . • = — 1205 

1205 

Mcnnheight =24'— §720”^®* (frequency interval) =24' — 44xe'=21>4' 


'^otal of values m lino C 


. =13195 

B.D. = /i3^_(.44)* X « - 

Af won ' 


8. E. 


V 2720 
12-G 


± 12<e 


V2720 

• * • 


±0-24 


4 
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[Item 6 (g). 


Addendum to Experimental Manual, p. 63. 


Ex. (b). To compare two germination tests done with n i and n 2 seeds 
in order to determine if they are significantly different : — 

Let proportion of 1st. gormination he and proportion of 2nd. germination be P, 

/■p;=pr“ 

Then error of Pj = -\/ 


/P,~P;= 


Error of djUcroncc = -t/ * „ * — ~ — E 

a, Bj 

Difference between P^ and P 2 = d 

d must be at least 2 times E if the results arc to be considered as mathe- 
matically significant. 

Example. 

Pj -SSjtStored in sealed tins). 

Pj = *36 (Stored in clotli bags). 

n^ = 100, n« = 100 

/ ..OO— CCS)* 

Error of P^ = V 160 ” 

T36)« 

Error of P, = V 200 ^ 

/ ^5-< ‘g5)^ •36--(36)» 

® = V 100 ■ 100 

= ^‘002475 -i- *002304 

= ^*“004779 
= -069 

Difference between Pj and P2 = d = ’BB — *36 = *19 
d = *19 is more than 2 times E (*069) 

HO mathematically there is significant difference between two germinations 
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ITEM 7. 


[Item 7. 


Importance of seed origin. 

Several provinces reported the results obtained in the all-India teak seed 
origin investigation, and a summary ivas compiled at tlie Research Institute and 
road by tlio Sihneulturist m opening I he brief debate. 

The following resolution vraii pioposed by !Mr CnAMinox, seconded by 
Mr. Moo^’r.Y (Bihar and Oris.sa) and passed by the Oonfcrence. 

RESOLUTION ON l^rE^^l 7. 

RnsoL^TJ) tliat — 

This Confetcucr /.s' oj opinion that ihc hn'csiiqahon w progiess for teah 
will mrH pi'esont rcfjii item Pitts in this field provided it is completed according 
to plan The. Inter mamtenaiiee of the exislinr/ plot.s imisi he standardised. 

Wheie 0111 / need foi siindor investigation on othei spedies is felt, a co- 
opeiatii'ej invasligafiou .should he made on the hues ivhich have been found 
satisfactoiy foi teah. 

• *<««*«# 


Jiepart of the Sdvieidturist , Forest Research Institute, on action taken on the 
Resolution passed by the 1929 Conference. 

Tli<‘ resolution was ns fnllow.s — Resolved tliat the (lenlrnl SilMcultumt should 
prepnio an ahslraol ol the latest European experience on the iutlucnce of seed (seed- 
hearer and locality) on llie plants produced. IIo .should supRest lines of research in 
collaborntion with Provnuinl .Silvieulturisfs, 

Tlie rotjiiirod .snnnnarv of information to date was pnhlishcd by the Central 
Silviculturist a^ Indian Forest Records, Vol. XVTI, Pt. V, 1933. A co- 
operative exiinriinent on the influence of seed origin of teak was organised lij' 
the Conlrnl Sdviciiltnrist with the collaboration of all teak grouing provinces 
Tnvostigationa arc in i)rngro.sft with a total of II seed origins in 12 different 
centres in Buimn (2), Madras (2), Central Provinces (2), United Provinces -(1), 
Bengal (1), klv-sore (2), Tiavnncore (I), Foie.st Roscnrcli Institute (11), and 
despite many initial dinicullie.s, interesting preliminan results have been ob- 
tained {ef. iiifia). There arc also various other cxperiraentB on the subject 
with teak and other species at the Fore.st Research Iihstitutc and in several 
pro\'inces. 


Summau/ of Reports on the. All-India Teak Seed Origin Investigation. 

Seed iteighi . — The Burma seed wa.s the heaviest (510 per lb.) and Kanarn, 
Bombay, ,llio lightest (1,200 per lb.) ; Bctul (C. P.) and Jhnnsi (U. P.) seeds were 
also light (1,000— LOG-l to the lb.). Other origins varied -from 720 to 860 to the ^ 
lb. Tbe.sc figures were collected at the Forest Research Institute, and are 
averages for the 19.31-33 consignments (See Table 1). 

Mysore similarly found the seed from South Burma to ho heaviest and the 
Kanara (Bombay), the lightest. 

Re.ed .size . — Burma seed was tlie biggest (0.61" in diameter) and Kauarn 
(Bombay) the smallosl (0 44" in diameter). Others varied from 0.^" to 
0,55" in diameter. (Forest Re.search Institute, data, see Table 1). 

Germinotion rapacity. — Sontli Burma (Tbnrrnwaddy) seed gave the best 
re.snlts in 1932 and 19.33 at the F. R. T. as well in Bengal and Burma. In 1931 
it had practically failed to germinate at all eenires Nilambnr seed gave vet-y 
satisfadory re.snlt.s at the F. R. T., in Bengal and in Burma. 

Seed.s from the dry localitic.s, vis., Betul, (C. P.), Jlinnsi (U. P.) and 
Khmidesh (Bombay) gave poor germination ; Kanarn (Bombay) seed also gave 
poor results Other origins were satisfactory (See Table 1). 

Growth — Tt bn.s been noted so far that generally the local seed doe.s better 
than imported stock, but exceptions to this are, reported from the C. P. Tbs 
■ I/IFRI ' ' . ■ 
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Item 7.J 

following origins gave satisfactory results in all places Burma, Madras, 
Travancore and Mysore Seeds from the dry localities did not do so well 
(Kliandcsh,’Betul, except at Jhansi, U. P.). Average heights are tabulated m 
Tables 2 and 2a and sunuval percent aftei 2 oi 3 seasons in Table 3. 

Moiphological difEerences between origins in colour, shape and texture oi 
the leaves, length of petiole and tomentum on the stem are marked, the Burma 
origins being particularly easily recogmsed. The foUoiving note has been 
written by the Forest Botamst on the Eesearch Institute plants and a note fiom 
Madras is also appended. — P. N. Deotjun. 

Burma No 7 fh and South —These can usually be distinguished at sight by 
their large leaves, stout tomentose .stems and the fiequent frilling of the base 
of fte blade near the potiole. No reliable feature could be found to separate 
the iNoitJi Burma plant from the South Burniu one 

Nilambur. — Much lilcc the Burmese plants and nith leaves almost as laige 
and larger than those of any Indian form This can usually be distinguished 
by the very conspicuous frilling of the leaf bases. Unlike the Burmese plants 
the stems are comparatively glabrous 

Mysore nioisf.— The best feature I find for distinguishing this form is the 
comparatively long petiole of the leaf. The stems are pale tomentose though 
this IS not a* reliable character and vigorous plants somewhat resemble those 
of Nilambur. 

Madras intermediate, Tiavancore and Mysore Not as vigorous as the 
Nilambur plants and only distinguishable from the Mysore inoist^ type by the 
shorter petioles. I cannot find any character by which to distinguish the tliree 
from one another 

Central Provinces. — Tliis, to me, appears to have the smallest leaves of 
all and perhaps the most harsh. 

The shape of the leaf is very variable and I could find no good character 
here to distinguish the vaiious origins. In small plants the leaves are gene- 
rally narrower and more gradually tapering to the base than in the more 
vigorous larger plants on which the loaves were comparativolv much broader 
and abruptly narrowed and frequently frilled near the base — C. E. Parkinson. 


Tabi;e 1. 


Av number oi At. germination per Plant 
Origin of seed At Bccdpcrlb. cent. per 

diam. , * V , * V cent. 


r' " ■ ■ ■ ■ " ■ 
ProTince. 

- 

Locabty. 

— i^oi seed 
in 

inches 

Ksknn* 

koti 

F.BI. 

F.RT. 

Bengal. 

Burma. 

Kaian- 

koti. 

pTorth 

Burma-^ 

l^Sonth 

Myitlyma' 

•62 

705 

542 

35 

17 

7 

2 6 

Tbarraivaddy 

•69 

483 

484 

62 

60 

23 

0-1 

Madras . 

I7ilambar 

•54 

835 

773 

34 

25 

29 

11-2 

Wnlayar . 

•55 

G15 

722 

38 

- 


16-6 

Central Provinces . . 

Bctul 

•45 

• 

999 

12 

• 

.. 

• 

"Dnited Provinces 

Jhansi 

•48 

•• 

1064 

8 

. 

1 

• 

fNorth 
Bombay J 

l_South . . 

Khandosh 

•45 


763 

9 

10 

3 

« 4 

Kanara 

. *44 

1120 

1200 

13 

22 

8 

1 2 

^ravancDTO 

Koni 

•52 


863 

38 


19 

• 4 

Mysore . . 

Kakankoti 

•48 

SOD 

863 

46 

- 

7 

20-5 

Shimoga . 

•47 

884 

830 

26 

• 

• 

2 4 

Bengal . . 

BAptai 

• • • ■ 

• * 

• 


00 


« • 
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Tabus 2, 


[Item 7. 


All-India Teak Experiment — Average height in feet. 


Origin of Seed. 




Bama. 

1 

Madras. 

■ 

UP. 

Bombnr 

Tra- 

TAD- 

core 

Mj-aore. 
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p 
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U 
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S> 

s 

I? 
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a 
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|i 

|8 

.3« 

1 

1 

e 

o 

a 

S 

o 

4* 

0 

1 

1 

o 

B 

2 

oa 

1 • 

§ 

1 
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• 

! 

• 

• a 

• 

■ • 


13 2 

■ 

•• 

3 
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• 


•• 

■ 

8>6 

B9 
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S 
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gn 

12 3 

12 0 
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• 



8 8 
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B 


3 



13-0 

14 0 

16 0 

•• 


• 

12 4 

13-8 

13 3 


•• 

3 

Sladtat . . ^ 

Nilflialinr . 

II 0 


13 6 

10 0 

• 

.. 

• 

13-6 

11 2 

B; 

•• 

3 

.tValayar 

• 

■ 

Ifl 

'13 

• 

. 

•• 

B 

• 

33 

• - 

o 

Cenlnl ProriDecii'^ 

'OnMliutMil 

O'C 

• 

18 0 


m 

. 

•• 

B 


17 0 

■■ 

3 

[Oognei'a •oil . 

13*0 

• 

lO'O 

•• 

12 6 


• 

13 6 


1C 6 


3 

1 
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M C 

12 7 

14 6 

• • 

1C>3 


11 3 

14 2 
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• 

1 

3 
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10 S 

• 

12-3 


8 0 


84 
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a 

i 

i 

« • 
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10 



B 

. 

1'3 

m 

j 

. 


3 



1*0 
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D 


B 
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•• 
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•• 
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• 

B 

.. 
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10 6 

ID'I 

• 


3 
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•• 

B 

B 

Kot 

WporU" 

d. 


BB 

• 

a • 


• • 

Sbimoga .. 

• 

H 

B 

Kot 
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d 

^B 

ggj 

1 > 

■ « 


• • 

Bengal .. 

Kaplol 


0*8 

1 0 

• • 


. 

0 1 


. 

a * 


1 



D: 

gg 

0 8 

•• 

• 

• 
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0 3 

. 

1 a 

.. 

1 
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• • 

0<C 

0>C 

Q 
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« a 

•• 


B 

H 
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Tabus 2a. 

The following table shows for eanh locahiy, the seed ougin which has given the 
best average height growth of ^surviving plants. 


• Seed origm giving 

LoCcality. licsl nvciage height. Second best. 


Myithyinn, North Burma 
Zigon, South Burma .. 
Nilambur (Madras) 
Mount Stuart (Madras) 

. Bilaspur (C. P.) 
GoraMipur (U. P.) 
Hftldwani, (U. P.) 

Koui (Travancoro) . 
Ealcanlcoti (Mysore) .. 
Shimoga (Mysore) 

Ehptai (Bengal) 

F. B. I. 


. . Koni (Travancoro) . 

. Nilambur (Madras) 

. . Kanara (Bombay) 

. . Mount Stuart (Madras) 
. . Nilambur (Madras) 

. . Betul (C, P.)* . . 

. . Nilambur (Madras) 

. Koni . . . ' 

. . Kalcankoti 

Nilambur and Shimoga 
; Nilambur 
. . Burma ori^ns . 


TharraTToddy ond Nilambur. 
Tliaira^vaddy and Travancoro. 
Nilambur and Mount Stuart. 
Nilambur. 

Kokankoti. 

Kanara, Myitkyma, Nilambur. 
Kanara (Betul not tried). 
Nilambur. 

Walayat. 

Tliarravraddy, Koptai. 


• Vory tow aumving plnnta. 
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Item 7,] 


Tabu: 3. 

All-hidia Teal: Esopctiment — Survival per cent. 


Origin of «rcd 


Bocnlityof loTritigntion 
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Madnsi 
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Tn 
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s 
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[Item 7. 

Ma>1>fis note Oil liotamca! tliffei cures. 

TomenUm on young slioots and leaves . — ^Nilambur, Travnncoro and Mount 
Slnart hnva wliik' ioincidmn nn youni' •jlrniv and cipomy white IranfMilnni on 
\ oiinfj loaves. 

liunna origins have a brownish Imncmtnm. more clo.soly approssed on the 
South Bnrina origin than on the Nnrlli ones 

Soutli J3ombay has a very distinefive light golden tomeiitnm, dense and 
cloaoly ap]jiOKsod. The underside of very vouna loave.s is bright golden in 
colour. 

Texhtrr of Iravcs. — In Hombav and Ikinna origin*? tin; npiier .side of 
Icavps is ronerhor than the South India origin. 

Shape of leaves. — Burma origins are moio if)nnded in sliajip than otliora. 
Trnvnncore and Semth TJonibay oiigins are least rounded in shapo. — ;!/. T'. 
Laurie. 


Jieport of Jiehafe. 

Hfr. Chomninu : A .cuininarv of the lestdts obtained so far from the all- 
india teal; seed origin exjieiinients organised bv the Forest Tin.-eaieh Tnstitute 
has been eomiiih'd here and eireidated (p 11.0), 1 have only to add that as 
happened with tin* hhirojienn e^lll•r^)nen1 on r’V»\‘ s?/7rr.*t/ns on 'whieh our work 
was modelled, numerous diflienlties liav?* anMin in the attempt to make an equal 
start with nil origins m«der trial at eneli eenlre. end ve have frdlen a uood deni 
from the ideal aimed at. Taking eierytlnng into eonsideiaiion, however, the 
.start has been no wor-e than T anlicipated. and if nunpleled on tbe agreed lines, 
should ‘-unpli vabi.iMe miorniation bc'fme manv y<>ars, paifionlarlv for 
loealitie*? wbevi* all seed lias to be iinpoited \s eviieeted, in n general way 
the loenl tirigin apiiear^* to be most ..nited. hut e\eeptions niav neoiir in tbe 
lower qnalily t**ne{.s. T wi.sli to lake tins nnitOTtunitv uf ‘tiest.iug onee more 
the imporfanee of tin* short term inve‘li»oition which jienuils nf tin* stalistienl 
enmparison of tin* growth of plants of different »*rigins during their first few 
ye.'irs without the ermiplication of sj'e dif)*'Meeees ine\dabl*> in the larger plot.s 
whieh eannot he replieiiied fThi*. poini was dise»f>!>.f,,l b* the Experimental 
Garden . — Tf 0 G.), In viiov of the diflienhiei, uhjeh hnvi* ailsen. T would 
again ask those eoncerned to do all pns.nblt* to make eo-operiition Inelnde free 
sipiplv of the limited ouantlt’ of seed needed (\\t, rhamninn then proposed 
the res(i3nti<in nlUnndelv adopted) 

.1/7, Mnhau : 1 vonhl like to diaw nlfenfion to the need for an m'eurate 
deseriniion nf the seed. For this a miero-eripie evamiimtion of the seed is of 
iimiorlnnee From a .s«'i*tion of a si-er] eNamined under the high power 
miero.seope a lot of uspfid information c;»n he efilleeted and those investigators 
who have done this woik can to a eertain evfpip difTf'rentiute eertiiin eharae- 
1on*-ties T am now «n"'ai'‘ed on .s/sveo frp whiel? it is import .an I lo'dinVreiiti.nte 
various raees or «rrowth forms. The svtiemnlie hotjoiist 5s not "-oing to help 
uc hen* but a solution has been put forv'an* hv TTu.vhv. and probahb some sort 
of fechniriu'* ran he evoKed and W7»rl. nn tin- 1 pw> ean he vep' nsefnl 

Mr. Champion : It .seems fnirh oi’ident Unit if this special examination of 
tin* sidn’ect is eallod ktr, as it is in eerfain eases, it .should he done at the 
Tfe.se, 'iTcli Tnstitute hero a.s we xvould have done with teak, had we thought if 
neeessnrv. "Wo Imve the facilities here and there is no neee.S'-ity to spend 
Imndred.s of rn])ees nn more eomponnd mieroseopes. 

.1/;, Mfihan : But would the Tnrtitnie be preparod to examine anything we 

noud up T 

•Mi. Chfimpiou : If you ask ns to count tbe ebromosomes of several hundred 
nnelei the answ^er is no. 

.1/j Mohan • T have mv Tninioserjpe hnl 1 liave not got n mierofome. 'Will 
file TnsHfut'* give ns the instrnment on loan T 

Mr. CJiawvion : T think tb*' .Tnstitute v'onld be prepared to do anvtbing in 
re.^son provided ,'i ease is made out for tlm neep'.shv of it. Tt would not nc^ipf 
in invesfigalitig a special line in n narrow field unless it ennld be estahlished that 
the recnlfs could be used for .some ])raoticnl jmrposi*. We might for jn.stanee 



124 


Item 7.] 

for seed examination record all the details visible under a low power microscope 
such as were collected foi the Pinus sylvesfux investigation, but so far I have 
Been very Kttle practical use made of such data. 

We have also to decide how to maintain these plots We have taken a lot 
of time and trouble in ensuiing nnliall}' compaiablc conditions of groivth but 
the maintenance of comparability is equally difficult. As legards first thinning, 
it mil probably be best to thin as far as po.ssihle at the same average height for 
each origin. The first one or two thinnings might bo regulated piimarily hi 
number of stems per acre after thinning, and thcieafler we can perhaps follow 
Nilamhur )?|d curves as our standard for reference. A settled policy is most 
important 

Mr. Walts : We have two sets in the Cential Proidnces, one of which is 
completely slocked and in the other, three plots have been n failure I tliink 
sample plots should bo laid nut at once and I want to lay them out next season 
The cleanings cannot possibly wail anv longer. 
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Problem of the pure teak plantation. 

A paper was received from Madras (p. 126), shorter notes (p. 129) by 
the Central Provinces, Biiima, Bengal and Bombay ; that from Madras was 
circulated to all concerned before the conference. 

The debate was opened by Mr. Dhanukoii PujiAi (Travancore) and re- 
presentatives of aU teak groAving provinces look part. The question of 
relative incidence of bee-hole borer attack in plantations and natural forest 
was discussed and the effect of boier holes on the value of the timber ; Dr 
Beeson and Mr. Sbaiman of the Ecsearoh Institute joined in this portion of the 
discussion. Prevalence of Lora it thus allack and the risks of soil erosion were 
also considered. 

The follo\ving resolution was proposed by Mr. Dhanuicoti Piliiai 
(Travancore), seconded by Mr. Ramiengaii (Mysore) and passed by the con- 
ference. 

RESOLUTION ON ITEM 8. 

REsomTiD that — 

The Central Silviculturist be requested to revise Bulletin No. 78 in the 
light of the experience acquired since it was published. 


Report of the Silviculturist, Forest Research Institute, on action tahen on the 
Resolution passed by the 1929 Conference. 

The 1929 resolution was as follows : — 

RESoiiVED that, recognising that the production of crops of tcah without 
either admixture or an undergroviih is inexpedient, and in view of the in- 
adequacy of out present hiowledge of the methods by which a mixture or under- 
growth can best be obtained, this conference recommends — 

(1) that the Central Silviculturist should collect and publish as a bulletin 

all information at present available, ' 

(2) that experiments dealing with the admixture of teah with other 

species, or with the introduction of an undergrowth should he 
undei taken by the Silviculturists of the provinces concerned, 
and 

' (3) that the .subject should again be discussed at the next conference 
when further experience has been acquired. 

In accordance with the recommendalions made in this resolution, the 
following action has been taken. 

(1) The Central SiMculturist collected and published all available in- 

formation on the subject as Forest Bulletin 78 in 1932 This was 
followed by an article by Mr. Blanford in the Indian Forester 
(July 1933) with a supplementary nolo by the Central Silvicul- 
turist. 

(2) Experiments are in progress on the admixture of other species in 

several provinces but have hardly yet had time to give very 
definite results. Thero_ is now however a general feeling that 
correct cleaning and thinning Iveatmont mil result in most placo.s 
in a suitable undergrowth to meet mosl of the objections raised 

(3) Much work has been done in Burma on the relative incidence of 

Beeholc borer damage in teak plantations. 

• , * • • • • 
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PAPER (1) 


Bij M. V. Latjreb, Silviciiliuiist, Madras. 

UEMiLOPMiSXTS A1 NILAilDUll SINCE THE LAST CONEERENOE 

Q(.jieral The inoblcm ol llie puic leak plaiiUition seemh to have lobl 

inudi of ils impoilance in I^ladras <!ince li ^Ya‘< diBcnssed at llic last silvicultural 
ooiiieri'iice T’lus is chiolly due to the improved mctliods of formation which 
have ov.‘ieome tlie dillicultie!. in rcgeiieiatiii» second lolation plantations, and 
also to the general opinion that has giown uji hut which is still uusuhstanliatcd 
by statistical evidence, that second lotation ])lantalionb aie not noticeably 
nifei mi to the first rotation plantations on the same areas. The varioub points 
meiitioiiod in Bulletin No 78 on tins subject are treated in the same order, 
and notes on them given as i'ai as they coiicein Nilnnihui. 

2. Falhufi of} in iah‘ ol r/j«i<;//» — Phe apparentlv poorer cpiality of the 
carhei second rotation plantations nas due to diflicultie.s in regeneiating 
them and failnic in many cases to get leasonably complete initial stocking. 
The lesultant legionlh of weeds and clinihei.s altei the first two or thice 
years was so prolific that, evmi in s])ite of e\])ensive weedings the teak was 
retarded and much of it hiip])ressed. Tlio*<e difliciilties have now been over- 
come and fullv .stoclced iilantations are non the lule from the .start. There is 
no evidence tliat these ])lantatiou« aie aioinnc: an\ .dowci than the 'first rota- 
tion plantations, and the rate of growth in some of the bc.st arca.s is phenomenal 
Statistical evidence to confinn lliis thmughmil the lifetime of the teak in the 
second rotation is however still lacking 

3. Fhiiod holr<i — Fluting hn-s never been considered sciious at Nilambur 

4 Epicoimu .<!7;or)fs.— These me vei\ pievnlent especially in older plan- 
tations Exposuie ot the bolc" of even old lice.s to .side light (hy the felling 
of an adjacent compartment for instance), produces a dense crop of epiconnic 
biauche.s light dorni the trunk to ground level. In young plantations denso 
crops ol epieorinic shoots oceni afler defoliation bn( on cloRiire of the canopy 
these scorn to disapiioar epute ipiieklv and it is doubtful wliciber the damage 
to the quality of the liinhei is appieciablo fiom this can.se. At iMount Stnait 
the plantations aio particnlaily bad in the matter of persi.stant epiconnic 
branches T1 is not knoAin whcthei this is due In • — 

(]) DcloUaliiJii — which oeciirs frequently 

(21 Ovci-cnmdinq — the plantntiou^ me in many cases imdei-lhinncd— 
and the ciop of ojiifoimic liranches i.s slated to occui just afler a 
thinning (the theory being that ])ossiblY the cromw were loo 
cniistiicied to respond piojierlj and hence on opening up the 
canopy produced a crop of epicnimic brniichos instead ) 

(3) tired of bad ofioin. — Jliicli ol the hoi-d used in these plantations is 
ropoited to come from Punaehi Hnngo, where the f()re««t is a more 
open branched type. 

It i.s possilile that the had oiiieoiniic branching may l»c due to a combina- 
tion of these factors. Tlio natural forest teak at Sfount Stuart is parliculai'lv 
straight and nnhranchcd. 


The conclusion i.s — as bcfoio — that the inoduction of epiconnic shoots is 
generally the result of unfa\ onrahle coiulitions, and there is little evidence te 
correlate it diiectlv ■with .species puiify. It is imjiossible to believe however 
that bad peisistent epiconnic blanching, such as j*: tieen in the Jlount Fllnart 
plantations does not iiroduce had knots and reduce flie qualitv of the timber 
The ‘remedies iqqjear In he to deal as etTeciivelv as possildp \nth the i-arions 
factors that aie considered lespoiusible — {delob.itKin. nndoilhinmng, and 
origin of seed). At Nilarabni, iii corapniiments witli a mi^lure of bamboos, llie 
teak appears to be particnlaily fiee trora epicoimic branebe.s. and it is possible 
that tile nndei'planling of hamhoos may leduce epicnimic blanching Rome 
attempts at underplanting with Crpholofittuln/uw pvi oranlr at Nilambuv look 
veiy piqmising 

5. Befolinhon.—'^o mcasiiier. have been attempted to control defoliation 
by mixtures in an^^ foim at Nilamhni. Tt i.s generallv considercfl (tlioiigb 
there is no ^lati.sticnl endeiiee to snpiiort it) that the damage or loss of incre- 
ment 1‘iom defoliation is not pevion«? onoujjjb to warrant the expense of introduc- 
in' in plantalions The lelentioii of a natural uiidergimili of 

Ser oTpreLtoM. 
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6. Bcc-holc borer . — ^Does not occur in South Lidia. 

7. Damage by other insects and parasites . — ^AltaclcB by Phassus malabaricus 
in young plantations occur but aic not severe enough to Avarrant special 
measures. Loranthus also parasitises tlie teak to a limited extent. A severe 
opidemie defoliation lias oceuned this last year from a locustid {Autarches 
milian^) in localised areas and tliero arc indications that the attacks have 
increased during the last two year.s. Ft is not knoAvn Avliether this is likely to 
become a serious pest in teak plantations. The matter has been referred to the 
Forest Entomologist. 

8. Soil dcieiiorairnn . — ^Evidence that the soil deteriorates under pure teak 
is lacldng at Nilamhur. The original difficulty in regenerating second rotation 
planta1ion.s it apparently not due to soil deterioration as prcAdously stated, so 
much as to lack of a good bum and faulty regeneration methods. The harden- 
ing of the .'soil in pure teak plantations apjicar.s to be 711 evented by keeping a 
natural undergroA’idh on the ground 

9- Soil erosion. — ^Erosion of the surface layens of the soil in teak planta- 
tions has not been notie.ed to any serious extent in kfadras and has not been 
considered an im7)ortnnt factor in soil deterioration in the second rotation. 

10. Lad: of niafcrial for an adrqvaie burn — The retention of all undor- 
Avood combined A\*itb a policy of bcaAy thinnings proA-ides a fair amount of 
material for a .burn, though catu so the bum after e.xploiting first rotation 
plnntation.s i*- a'cca' 7ioor and patchy compared A\ith the burn obtained after 
cleai*felling mixed deciduous forest. — Underplanting Avitb bamboos {Coplial-o- 
slnchywm pcrmacilc sIioaa'k signs of being, suitable for thi«» purpose) should 
go n long AA’ay |n remedy this. 

• 

The lack of a good burn is, hoAV'CA'cr, no longer regarded as a serious 
obstacle to regenerating foiled ifiantation areas, Rneeos& depends uiion 
adequate A»'eeding practice in the fiv'.t Aoar, and is holpod moreover by better 
method.s of iiiiindueing the leal:. Tlie 7irevious practice of entire transplanting, 
whiciij thhmrh it craA'o satisfactory results in normal! v good years, aa'os Very 
liable to give bad stocking in an unfuA'ourable yenr has' been superseded by 
stuiniiiug or dii ect soAving, the former becoming more no7)ular ca'ctv A’car. The 
groat advantage!? in earlv stump filautine baA^e been realised and this method 
is being ado7ited more and more at Nilamhur. 

The chief change in AA'ceding practice at Nilamhur is the adoption of 
sor.apings or forldngs (Avith one or Iavo AA'ced cuttings) inste.-id of numerous 
Aveed cuttings. As a eonseqnenee, the teak grows faster in the first jmar, Aveed, 
regroAA'th is Ic'-s. especially in the .second year, and total AA’ceding costs are 
redneed. The dangers of a poor burn are completely overcome, and it actnally 
costs considenibly less to establish a second rotation Tdnnintinii than a first 
rotation plantnlinn owing clneflv to the loAA'cr eostq of ele.'ir felling and bmning. 
Avbicli inoTctban compensate for auA' extra cost of AA'coding tliat might be caused 
bA’ a poorer burn. Tt is also found to be AA’ortli AA’bile to dispose of the lop 
and lop at Nilambnr as the rCA’cnne obtained fberebA more than imys for any, 
mcreo'se in Aveeding costs due to a poorer burn. 

11. The altitude adopted in Madias foAmids the Amrions remedies 7)ropi)SGd 
in Bulletin No. 7S fpnragraphs 1-1 to 24) is as folloAA'S : — 

(a) Drfrniiov of niixrd fnrrsl iiipc. — ^^I'he much grenior financial ad- 
A'antngc from pure plantations — cAfen of poor qualify — as aa'cH as the, greater 
simplicity in management make the retention of patches or areas, of mixed 
fore,sl fvpe in plantations nndcsirahle, ,C«»mplefp 7>lan(atinns at G' X, fi' spacing 
are the aim in the earliei stago.s. 

1 f 

(h) Mixture by junnlewocd rearoivlh — The retention of as much .iunglc- 
AA’ood undergi’OAyth ns pnss.i]ile AA'iflionf detriment to the teak j.s the .aim'. Tn 
TT and TTI Qn^ality areas this regr(A\*th is usually fairly adequate Tn T Quality 
areas, the eaTio]iy closes sooner and a’ clean floor resnlts by the time the first 
thinning is due, Tt is laid doAAUi in nil teak plantnlinn AA’orking tilans jhnf all 
rc-groAA'fh of .ning]eAA''ood species AA'hefher Iia' eoppiee or from seed .shall be 
rcfnjned and shall not be cut aa’Iipu Ameding. nroA'ided that sneb regmAA’lli docs 
not do pxlensu’e dnmnge-to the t^‘nk by snp7irepsion, AelunllA'' the present 
iiirm. 
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methods of weeding by scraping or forking destroy a great deal of each jungle- 
wood regiowlh in the early stages of a plantation, and in laungya areas {e.q, 
in the Wynnad) practically all such rcgioidh is itmoved by the ciillivalo'rs. 
In spite of this, a ooiif-idorahle amount of regrondh of woody shnihs and trees' 
comes in in the second and thiid years, hut this again disappears partly or 
completely when the canopy closes before the fii sf thinning. On the whole 
thciG is more regiow-th on the ground in mature or nearly mature plantations 
than in yonng plantations, •which is •what is w'nntcd. 

(c) Mirnd planfaiions — The custom of sow'ing rosewood at the same 
stake as teak is being continued as a regahir routine measure at j\romii Stuart. 
A fail pi oport ion— probably 2.) per cent approximately— of the stakes, have 
rosewood seedlings as well ns teak, after throe wears, hut miirh of it is small 
ownng to shading hv the teak. Tt will he interesting to see how the rosewood 
responds at the time of the first thinning. Parts of these plantations show 
sigii‘5 of giiung a valnnhle mixture of rosew^ood and teak, ivliilc in other areas 
the rosoivond lias completely disappeared. 

(Various mixtures are being tried in siiips at Xannoth in the T^^Tiaad 
the specie’s experimented with being rnsowood. Pfrrorarpua maisiipivm, 
Sv-rcievia macropliuUa, ArinerDpua hmuia and a little Pfrrocaipys dalher- 
aioidi's, hnt those experiments are not so miieh directed towards avoiding 
the disadvantages of nme teak plantations as towards finding the most suit- 
able species for these localities, ns it is not Icnowm ■whether they aic altogether 
suitable for teak). 

(d) Strip 01 qtoup plant hi p — Apart from the experiments mentioned 
above, strip or group plnntimr with other speeiec is no longer being tried. 
The attempts fiom to 1029 with «trips of rosewood at Mount Rliiarl were 
such a fiasco that the idea of this method of making a mixture has been prac- 
tically dropped. An essential for strip mixtures is that the different species 
used should gi'ow at approximately the same rate ns lenk throughout its life- 
time .so as not to suppress it nor to nllow the trees on the edge of the leak 
strips to prodnee extensive side branches. 

(c) Suitahlr fhhnma piorrdvro — Tliis appears to he verv important 
both as regards obtaining maximum increment and as regards maintaining 
a suitable iihdergro'wtli. Experiments are being started to determine best 
methods and cp'eles of thinning but will not rich! results for n number of venrs. 


ff) Soil rovci crops. — ^Experiments ‘with Teplirnsw cavilida have not 
been going long enough to assess its value as a cover crop acenratelv. If 
introdneod in the first vear, it is a had weed, retards the into of giwrih of the 
teak and has to he cut hack frennentlv (Experimental Plot Xo 124. Nilamhiir). 
Tf lutrndueed in the second vear. it does not help ns a ■weed-sunprossor until 
the teak is nut of reach of the weeds Tn the tliiid year of the plantation, 
*when itself two vears old it forms a verv nice cover crop, about G tn 10 feet 
high. supPTP.ssiuf' the weeds and forming a good mulch of dead loaves on the 
around We have •no stntisHeal evidence that the growth of the teak is 
improved. hui_ the Pistrict Eorest OfRcer. Nilamhur. reports that teak areas 
with Tpiiljrn>;in unclorgrnwth retain their leaves longer in the hot weather and 
look healthier than areas wiilmui Tephrosia Tlie TryiVinsin dio<! out by 
snpnression in the 41h or 5th vear of ihe plantation. Tt seems probable that, 
the hcneficml effect if any of lliis cover ci’op in improving the soil ^rill onlv 
last for a fewj years in the younger stages of the plantation and that the ulti- 
mate effect will he negligible _ Wliat appears to be rennired i's a eover crop or 
undergroirih that ^vin maintain or impiove the condition of the soil through- 

^ plantation and especially in the last ten to twenty vears 
before felling. ‘ ‘ 


Experiments have been started witb Lrvraona alanca and witli Cajniin.'i but 
have not vet yielded any results. 

(n) TTniterrjlaiitwn with /ices —Experiments in underplanting IT and HT 
nuahtv plantations 37 vears old -with m.nbng.nnv and Ccilirln toovp bare not 
nven veTw r^romisinr results growth beinrr nnd o.-isimlties due chieflv to 
sbade and browsiug being mnnv Pnme of tbe harger plants appear to be 
established and should go ahead at the next thinning. 

T’r undorolmifiT,.^ renuires earefnl definition Tf if is 

hoped to get a enhsia.err yieM from a vnloahlo Hmher apedr'it ^Jl he 
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necessary to plant it at such a lime and thiii the teak in such a way that the 
tindetrplanted species will attain a saleable size by ^e time the teak is due for 
clear' Idling.' it is also necessary that the cost oi’ introducing the subsidiary 
species, and the value of any sacrifice of the teak made in order to bring ijt 
up to a saleable size by the end of the rotation should be more than covered 
by value of the subsidiary species as a ^.soil improver and a benefit to the teak 
plantation as well as by its sale value at the end of the rotation. On the face 
of it, it seems unlikely that the introduction of a valuable species ivith the idea 
of getting a timber yield will pay, as it inevitably involves saciificing a good 
deal of teak. 

If, on the other hand, underplanting is undertaken solely -with the idea of 
improving the teak plantation, a much larger choice of species is available and 
those which will grow under the shade of teak and which vill not compete 
witli it in the upper canopy are to be preferred. The crux of the whole ques- 
tion is whether the competition from such underplanting ^vill -reduce the rate 
of groivtli of the teak, and if so, whether the increment so sacrificed -will be 
recovered in subsequent rotations by maintenance of soil fertility. 

(7i) Underplanting ' with bamboo. — ^At Nilambur, underplanting with 
Gcphalostacliyum pergracilc and Bambnsa aruiidinacca has been done on an 
experimental scale, and successful results have been obtained from direct 
sowings of both these species. It remains to bo seen how far the objects of 
underplanting will be attained "with these species. 

The obvious benefits of introducing bamboos are (1) the production of 
material for a burn, (2) the production of bamboos for floating, (3) the pre- 
vention of epicoi*mic branching of the teak and, the production of cleaner 
timber (believed to be the case but not definitely known). Other possible 
advantages are the maintenance of soil fertility — (unlikely), the reduction of 
defoliation (not knorvn). Possible disadvantages are (1) root^ competition 
with the teak and consequently loss of increment, (2) crown competition ivith the 
teak (in some species only— .e.//., Bambusa arundinacea), (3) possible soil 
deterioration. 

(i) Insect control measures. — ^No direct control measures arc adopted to 
check dofohation. It is hoped, (but not proved) that the maintenance of a 
mixed understorcy may help to diock defoliation. 

(;) Fire protection. — ^All plantations in Madras are rigidly fire protected. 
The advisability of doing so has never been questioned. 

12. General Sinnmarg. — (i) There is no proof of deterioration of soil 
under pure teak. E.xperimenls to deteimine definitely whether such deteriora- 
tion exists appear to be the first requirement since all the other measures 
proposed or discussed accept the probabiflty of sucli deterioration. 

(li) The desirability of retaining an undergioudh, of introducing mixtures, 
of underplanting ■with trees or bamboos has been discussed from various 
aspects. The most important point to be determined however is whether 
sucli mixtures or undeiwoods will retard tlie growth of the teaki and if so, 
whetlier such loss of increment in the first rotation will be compensated by 
maintained quality in the second and subsequent rotations. These questions 
• can only be answered by carefully controlled’ long term statistical studies 
extending over many years, and covering crops of more than one rotation on 
the same piece of ground. 

**•*•••• 


Notes. ' ' 

(i) Central Provinces. — ^Until very recent years, no teak plantation work 
had been undertaken in the Central Provinces except on an experimental 
scale. ]\[ost of the C P. teak forests are wliat would doubtless be regarded 
elsewhere' as a poor scrub hqDe of forest. C. P. Ill and qualities arc the 
most common, in which height seldom exceeds 70 ft. and the girth 4 ft. These 
forests are mostly worked under a coppice svstem, and reproduction is usually 
satisfactoiy without nriificial assistance. Teak, being a prolific coppicer and 
not liable to damage by browsing of deer or of cattle, . is greatlv favoured 
against other species by a coppice system, and sucb species are liable to be 
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gradually eliminated. Eecent woiking plans have included prescripfions to 
foster a mixture of lieos of misceUaiieous species by faVoiuing such trees in 
thinnings or by reserving them as standards in conversion or coppice fellings 
m forests idieio teak is lending to heeomc pure. 

Artificial teak plantations on a considerable scale have recently' been 
started in two dmsions (Bilaspnr and South Chanda). Teak has been planted 
puie 111 most aieas, hut almost everywhere theie is abundant regrowlh of 
bamboos from the pro\aou& crop, and the bamboos, together with the coppice 
and natural seedling reproduction of miscellaneons tree species, are likely to 
form a amiable proportion of the foiest. It is geneially agreed that an ad- 
mixture of other species in leak plantations can generally be obtained natu- 
rally m the Conti al Pronnees and that artificial mcasure.'s are not necessary, 
especially aa our plantation work is mostly being undertaken in bamboo forests 
and not in the more and trap areas of the Central Provinces, where teak shows 
the greatest tendency to form pure crops — H C. Watts, Silviciiltunst 

ill) Burma. — ^In considering the desirability, of issuing a revised edition 
of Forest Bulletin No 78, I note as foUoivs ; — 

id) Some Burma Notes on the jiroblem by Mr. Blanford were published 
111 the Indian Forester for July 1933 and would certainly require 
to be included in a revised Bulletin. 

ih) Definite research on the incidence by Bechole borer in continuation 
of that published in Burma Bulletin No. 29 of 1932 is being 
continued holli by the Forest Economist and the Forest Entomolo- 
gist, and should slioitly be available. Furlhci knowledge will be 
then available under this head 


(c) Some small experiments in the introduction of an undcrcrowlh have 
been put down, the last set consisting of the sowing this year of 
Dalhergia laUfoha in thinned plantations.- 


id) Mixtures (a) teak and pymgado qiuncunx (fc) teak widely spaced 
in a pyingado matrix have been put down recently. 

Note — (c) and (d) above will not produce any results for some time 

2. As far as Burma is conceniod, T do not Ihinlt any revision urgent If 
revision is decided upon then both Mr. Blanford and Mr. Shirley should bo 
asked for opinions, Mr. Scott should be asked for a reiuscd opinion on beeliole 
and Mr. Alldnsoii on insect problems generally (Thev have not been asked 
at present). Except lor beeliole borer any alteration from Burma at the 
present stage would depend more on changed views than on definite rosoaich 
results and I think myself that opinion in Burma remains largely unaltered 
ie., that coirect thinning lieatment will override most of the other objec- 
tions — B. TF r Palmer. Silviculturist 


iih) Bonyal . — ^Toak in Bengal is an exotic and there is no natural teak 
for comparison. All teak plantations are pure and so no comparison of teak 
really growing in a mixture can be made The following are my personal 
obseivations and refer to pure leak plantations only. The references are lo 
Forest Bulletin Ao. 78. 


Para 3. — Sample plots in pure teak plantations in the Chittagong Hill 
Tracts do not show' any falling off in rale of gi owih and health after 10 to 20 
years. We have plots up to 44 years of age. 

Para 4 — From observations I W’ould say that fluting is much more notico- 
ablo on areas unsuitable for icalc Fluting is more severe and frequent in the 
Chittagong Hill Tiacts whcie teak has been put out on flat areas along the 
banks of rivers whore drainage is poor, soil clayey and Ibo area is waterlogged 
OTnng the rains, than on the slopes further in whore the driiihage is good. 
Muting w'ould also appear to bo worse in plantations that arc underthinnod, 
this may be of course due to the fact that it is the badly fluted stems that would 
naturally bo removed in thinuiugs w'liencvcr po.ssiblc in a correctly thinned 
plantation 


. Para. 3 The formation of epicorraic shoots is more closely related to 
thinning than anything else Hndcrthinned plantations produce manV opi- 
cormic branches which persist for a long time after the plantation has been 
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properly Uiiimed. Plantations -thinnecl correctly from the start do not show 
any^yhere near as many epicormic branches. Teak plantations are extremely 
sensitive to o\ er-crowdmg and each thinning should be so carried out that bj’’ the 
time the next one is due, the cj'owns are only just closing up. Natural 
■suppression should never be allowed to occur in teak plantations. 

Para. 6. — ^In the Chittagong Hill Tracts pure areas of teak and gamaii 
have been put out. adjoining each other in nearly every years plantation. 
Since 19.31 gamatt has been severely attacked by Loranilius (Loranfhvs 
scurnda), but the Lorantlivs has not j'ct been reported as occurring on the 
teak. 

Para. 10. — Only in areas where no undergrowth exists is boU erosion so bad 
that the roots of the teak become exposed. 

Para. 21. — Under planhng and mixture with teak. — Since the last Sil- 
vicultural Conference in 1929, experiments have been carried out in under- 
planting teak with certain species such as Bamhxisa tiiUla, Dichopsis polyantha, 
Artocarpus chaplasha and Sunotenia macrophylla The most suitable species 
was found to be Dichopsis polyantha, but Artocarpus chaplasha and Bambusa 
tulda v’ere quite successful in areas where there was no danger from damage 
by elephants. A small even-aged mixture of quinqunx planting with joAn 
(Sysijawm jambolanvm) in the centre was carried out in 1932 and the jam 
appears to be doing quite well. 

It is not considered necessary or profitable to underplant or luiv tealc in 
Bengal. In the Chittagong Hill Tracts division (where most teak is put out) 
after the first thinning, which is heavj' ‘ D ’ grade and done when six grooving 
season old, bamboos — cluofly Bambusa tulda and Melocanna bambusoides come 
up as an undoj-storey ; these are an extremely valuable crop and any species 
introduced null only come up at the expense of the bamboos and would not 
as a rule be a.s profitable. Even-aged mixtures -will bo expensive, because a 
very dense canopv is required to kill out the dangerous climber assam lota 
(Enpatonmi odorafwn), and this is only satisfactorily done by a pure teak 
canopy which closes up quickly and so suppresses the light demanding assam 
lota. 

For the reasons mentioned above it is not jiroposed at present to carry 
out any further experiments ivith underplanting or mixing teali. 

Para. 20 (Soil cover crops) — ^It would be interesting to verify the sugges- 
tion that Evpatonnm may be lielpful as it keeps doivn weeds and climbers. In 
JBengal it is a nio.st dangerous climber and covers the whole of the plantation 
from the 2nd j'car, and if not cut frequently will climb up and pull down or 
smother the young teak, nntU such time as tlie canopy is closed and the climber 
which IS luckily light demanding is killed out. — C K. Homfray, Silviculturist. 

(iv) Bombay. — The following additions and corrections to Forest Bulletin 
No. 78 are suggested. The summary of Section 15 “ Betention of mixed 
forest type,” oii page 18 appeals somewhat misleading as regards the Bombay 
lab method. It is quite correctly stated in the beginning of the section that 
iliis method is' particularly developed ui the lower quality areas, whore there 
is commonly .co intensive a domniid for smallwood that special steps have to 
be taken lo* ensure retention of enough debris to get a satisfactory burn even 
on the patches. From this it follows perhaps by implication, though 
it is not actually stated in so many words, that the whole of the 
annual coupe is clear-felled, or at an)*^ rate a considerably greater 
area than the patches wdiich are artificially regenerated. Since these 
patches therefore are surrounded cliiefiy by natural regeneration of 
mixed species of the ' same age as the planted patches, the effect of root 
competition is probably not very great. There wi^y iiP some adverse competi- 
tion from the roots of stamps which coppice but since teak only forms a small 
percentage of these, it may wull be that on balance the competition affecting 
the young teak round the edge of a rab patch might actuallv be loss than that 
at the centre of the patch, where each indi-\ddual teak w’ould be surrounded by 
others of the saUie age and therefore tapping the same soil levels.— J5. A 
Garland, Woiking Plans Officer. 
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Report o[ Belmie. 


Mr Filial : At the last conl'eience the subject was gone into exhaustively. 
Duiin^'lhe past iour years some further iiilonuation has been collected, W 
of comse -unlhin so shoit a peiiocl a gieal deal could not be expected and it 
has not taken us voiy much lurther. The main points that came up for dis- 
cussion at the last conference were the foimation of epicormic and the deterio- 
ration of soil in the second rotation So fai as Travaneore is concerned, we 
have been tackling the problem in our way. All our plantations hart'e 
been laised almost pure, and so far we have not encountered any of the diffi- 
culties lepnited to tlic last coiifcience. We have now 12,000 acres of pure 
teak jdantations aiid almost all of them aie free from the defects mentioned. 
In the cailier plantations wo loft a belt of forest to separate one year’s plan- 
tation from anothei but wo found that this belt was not serving any useful 
purpose, and m the later plantations we have discarded even lliis. AVith 
regard to the foimation of epicormic brandies it was pointed out that this for- 
mation was hi ought about by* under ihinning but we have found tliat -with us 
tlicir formation was due to over thinumg and sudden admission of side light. 

With regard to the deteiioiation of the soil, fortunately that piohlem 
has been solved now The latest infoimatioii received is that the difficulty 
experienced in i aising tlie second crop was due partly to lack of knowledge 
and it is now said that uuUi proper caie and a little trouble the difficulty can 
be obviated and soil deteiioiation is not apparent. With regaid to insect 
attack we have the usual defoliation in Travaneore but this does not cause any 
sorions damage Defoliation occurs just before the iain.s and as soon as the 
rains fall it disappears Also we have delected no case of bee-hole borer in 
onr plantations Then with legaid to the admixture of other species in plan- 
tation.'!, we have been tnuiig that too In one plantation we underplanted the 
teak with Aitocarpus Jmsiita after 15 years hut wo gave this up later because 
it was found that it was not in any way improving the soil or giving us better 
results. In another place we tried Xyha but its growth was so quidc that 
very soon it overtopped the tcalc and wc had to cnl hack. We are now inliodiic- 
ing mahogany in a few of the old plantations. The result is still to be known 
but I am afraid that this also is likely to overtop the teak in course of time. 
We alwavs have some sorl of natuial undergrowth in all our plantations. That 
may be because they are sited on veiy suitable soil specially by the side of 
streams. The whole area as a rule is covered uilh undorgroudh about tifteen 
or twentv feet high aud our soil i.s mcely protected so that erosion and leach- 
ing of soil do not affect ns at all We carry out a .sort of ■weeding and cutting 
back before thinning hut I am slopping this 

In concluding, I would say that the points discussed do not foi the most 
part apply to Travaneore 


Ml. YiUai So far as Buima is concerned, and with the exception of the 
problem of the bee-hole borer, anj^ alteration in Forest Bulletin ITo. 78 would 
be based more on changed views than on anv definite rc'iearch results. Opiiuon 
in Burma remains largely nnalteied and it is chiefly difficulties connected with 
technique ■which we cucounter in Burma. With regard to the bee-hole borer, 
prohahly you have all had a copy of the Burma Forest Bulletin No. 29 of 1932 
This 'was a re.sult of a sawnnill analysis of bee-hole in leak posts which were 
extracted from plantations. What ■we di.'^covered as the result of that investi- 
gation w'as that the incidence of bee-liole borers definitely follows the rainfall, 
that is to say the more the rainfall the heavier the hee-hole borer TJiis applies' 
only to the main teak areas Wlion you get outside the main leak belt do-wn 
in the south castem side of Burma over in the IMoulmein direction, where there 
is very hca^n’- rainfall, the bee-hole borer is practicallv non-existent. The bee- 
hole borer also gets Jess and less as you get iuto the drv zone of Central 
inyestigntinn is no^w being carried further We h.ave been pro- 
■vided with additional funds and a much larger range of analyses i.s being 
carried out and I hone that within the next few' months we shall he able to 
J^^dletin which will con^firm tJie results given in the previous 
bulletin l\o ,.9 As regards undergrowth, eertainlv in Burma we .ahvavs en- 
courage undergrowth as much ns possible. 


Mr submitted a note wiiich has been circulated gi-iiug the 

^neral altitude in kfadras towards this subject. One of the moat important 
•points appears to he whether we get degeneration of the soil and the general 
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quality under pure tealc. At the lust confeience the vieAV "vvas generally held 
that we did. The douhis that were then cxjjrcssed appear to have been dis- 
pelled to a very great extent and tliere is, as far as we laiow, no o^adence to 
prove that there is any appreciahlo deterioration ol' the soil and quality under 
pure teak. It does, however, seem to be an inipoilant (luoslion and we do 
require statistical e^’idence to show whether we gel tin's deterioration or not. 
We are .starting plots in tir.st rotation plantation.s which are veiy nearly due 
for final felling and they vdll be continued on the same area in the second 
rotation so as to determine any alteration in qualilv. 

Another important point is, if j'ou have an midergrovdli in a teak planta- 
tion, docs the competition of that, undergrowth with the teak i educe its rate of 
growth appreciably 1 I thinlr .Tava have carried out a large number of stativS- 
tical investigations on this .subject wth. I believe, both natural and artificially 
introduced undergrowth, and ihev have shovui that in almost all cases teak 
with a clean floor under it grows faster than teak with anv sort of undergrowth. 
Tlii'! should not bo taken as meaning T am advneatiug not allowing an under- 
glo^vlh. (No mixture or plot underplanted vnth tiee species grew better 
than ])ure teak wth a Laucaem .soil cover. — (t. C.) Tf we can show that our 
undergi'oivth i.s not doing good in any way such as maintaining fertilitv or 
reducing insect attack, then are we justified in keeping undergrowth ? That 
again seems to rennire investigation. It is rather diflieult to know how to 
tackle the iiroblem hut T have no doubt a seheme could be evolved if noeessary. 
"Regarding mixtures, the general ^dew in kfadras is that since we have not 
shoAiTi that there is any deterioiation in teak we do not feel justified in diluting 
a very valuable ci op with a less v.ilnable species, 

Mr. Oarlan/1 ; Tu "Bombay as regards teak plantations t.he principal thing 
that we are worried about at the present moment is Lo}anthv.<(. It seems we 
are not troubled vdth it at all in the ordinary mixed fore.sts but it does seem 
to be attacking the plantations rather hndlv. Defoliation wo are not very 
worried about. Our experience with regard to epicormic branching is that it 
is not due to too little thinning or too much thinning but to late thinning. That 
is to say that when a crop thati ha.s been kept too congested in youth is suddenly 
opened up. it merely takes advantage of the increased light, and produces 
epicormic branches. 

With regard to undemhinting with other species, attempts to find suit- 
able species for mixture with teak have been definitely abandoned as none of 
those that have been tried have nroved sati.sfactorv and our .attention is now 
concentrated on our cleaning and thinning so as to obtain a sufficient undor- 
slorv of those species which regenerate themselves naturally. In other words 
we are not now making any attempt to produce any crops in our pl.antations 
other than teak and the subsidiaiw species are encouraged simply for their 
value for the protection dr improvement of teak and pos.siblv for their effect 
on defoliators. Tf thov threaten the teak thev are alwavs sacrificed. Mr. 
Laurie raised the point I think that experiments haA’e been made which prove 
that tc.ak grows faster without an undergrowth. T should like to Icnow up to 
what ace of toak those cxneriments rcl.nte to. tt striVp.s me from iwhat I have 
seen of it that although it ra.ay trrow faster in vouth, it may retaliate by 
stagnating later on and the end result is probably poorer. 

Mr. Chnmjiion : The Javan experiments were continued over 16 years and 
though T believe^ T am right in sa'sdng that they .ai‘e still in progi-ess, 
Mr. Garland is right in .siuspecting that they onlv cover a relatively short period 
of the life of the teak. His suggestion is I think very probably correct, and 
there is a ven'^ definite possibility, that later on they will get a check. It is a 
point wo ought to bear in mind in our o^r^^ inve.stigations 

Mr • Plantation work on a large scale has been undertaken only 

n recent vears in tlie Central Piwdnees iu Cbauda and Bilaspur divisions in 
bamboo forests, and in forests where regrovib of bamboos and miscellaneous 
speeies is .so vigorous that tbe artifiei.il inlTorbielinn of a mixture appears un- 
necessary. The qnnstion of mixtures has arisen iu a move acute form in onr 
coppice areas, where we are now finding that bv clear fellings, we are cnconmg- 
ing the fast grovang teak and discouraging the slower subsidiary species, wbieb 
.are^also .at .a disadvantage as tbev .sulTer most from tbe browsing of deer.' To 
maintain a mixture of misecllancons species, onr working plans now usually 
UlTHr 
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proKoribe their reservation in coppice coupes in areas where teak is tending to 
become pure. 

Mr. Eomfray : It was stated that there was a feeling that the rate of 
growth in pure plantations fell off aftei some years. _ This is not the case m 
Bengal and we have plots up to 44 years of age .still growing ^ery velL 
Flul mg i'? much more noticeable in area.s unsuitcd to teak We have some 
old teak on flat areas along the banka of rivers that are liable to water logging, 
here the fluting appears to be much worse than on the well drained slopes 
further on I am in full agreement with kfr. Garl.pd that the formation of ’ 
ppleormie branches is more closely related to thinning than anjdhing else. 
Panlatinna ninlcr thinned or left unthinned too long develop epicormic 
branches when they are eventually opened up _hv thinning and such branches 
scorn to persist for ever, getting laiger each time a subsequent thinning is 
made Plantations thinned correctly fi-oin the start do not show anywhere 
near as many epicormic blanches. Mr. Gailand mentioned the attack of 
Lotanfhvs on teak and in this connection I may add an interesting obseiwa- 
tion We have large areas of Goprhna arbor ea and teak plantations ad- 
ioining each other and in a few case.s intermixed. The Gmchna since 1031 
has been very badly attacked and in some cases \vholo plantations were killed 
out I think 1 am correct in saying that not one single teak has been attacked. 
A large proportion of the badly nttaeked Gm''liva is on a wet damp soil un- 
suitable for it, whereas the maiority of the feak is on a well drained soil. 

T feel that resistance to attack is closely related to the snitabilih’^ of the species 
to the localitv concerned. 

Mr. Laurie pointed out that in Madras cfrosion on account of the absence 
of ground cover was not reallv .an important factor. In the Chittagong Hill 
Tracts teak is put out on veiy undulating ground and in some cases on steep 
slopes, and if we did not have an under cover or storcv we should definitely get 
verv had soil exposure indeed As regards an iinderstorp\\ hamhoo comes up 
after huming and pro-vided the thinning i.s hoavv enough (T) grade) in the 5th 
veai, it comes up well and promdo.s a valuable revenue Therefore the ques- 
tiou of intioducing an understorev does not arise in Bengal. In the bulletin, 
Burma i.s reported to have said that “ Assam lota ” Eupaforiim odorahm is 
considered helpful as it keeps down weeds and climbers T should like to ask 
Burma if tlioy are still of the same opinion In Bengal we look on it a^ the 
worst climber we have and we spend a consider.nble amount of monev cnfting 
it hack each year so as to prevent it completely smothering the adjoining tree 
crop. 

Mr Osmo’itmj With regard to TOixtures wc have few crops that c.nn give 
useful eomparisons In both the Puri and Augiil divisions, teak is planted pure 
but in Puri we are liickv in tliat an nvergieen undergrowth comes in under the 
teak in .'5 or (i veais. so that the teak can hardlv ho described as a pure crop 
Tu Angiil on the other hand, th'’ undoTgrowth is eithor vorv .'scantv or absent 
In this ennnection it is intpre.sting to leeord tin* the onlv semi-mixed plan- 
tation that we have in Angiil is a pure crop of ahont .50 vears age surrounded 
hv sal forest Tn this plantation uearh’^ ev'erv teak tree is attacked hv 
Lnranthis But in other respects it is hoalthv .and rngeneratiTig itself natiiral- 
ly 

Mr Garlnv^ • Tn regard tn Bonbav T omitted to toiieb on the question 
of bamboo ivbiob 'so-me -nennle sa-r thev like and some sav fbey do nn< like 
Onr exnoiience Is that it depends entirelv on what bamboo you aio dealing 
with For instance we dislike the largo hamhoo {Banihusa arrtn/lwncra) in 
nnr nlantaiions as it definitely overtops and damages the teak But in 
choosing a site for maldng .a plantation this hamhoo is useful if it is old as it 
gives a good burn and is exterminated suflioieutly. But if young, however, 
much it raav ho burnt, it shoots np again and is a great nnisance' 

Mr. Lauiir : Most of the old plantations at Nilamhur are on flat ground and 
the onestion of e.rnsion' docs not come in to anv serious exteut The newer 
■nl.nnlations are being extended to the lower slope's of the bills and we mav 
have eTosinu tronble The soil is ver'- rich in humus and is of a stable •tvne 
and the trouble is not likelv to he serious We need to Imow in idew of the 
results reported from Java how much of a mixture of other species we are 
iusHfied in keening in onr teak plantations and wlicfhcr tint will reduce the 
growth of teak enough to make it a sprious eennomic proposition. With 
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regard lo Loranthiis vre get a liltlc in Madras, mosily in low lyiiig places, as 
in Bengal. We’ have heen introducing bamboos experimentally "wnth the idea 
of getting a mixture. Jiamhusa antudvMcca has been tried but I do not Icnow 
whctlier it is going to be satisfactory beciiuse where we get a natural mxture 
of it, it tends to outstrip the teak. Cephalostachyum pergracile,' which has 
been imported from Burma, appears to be a more suitable^ species for tlie pur- 
Dose and wo have had very little difficulty in introducing it. The experiments 
lavc not gone far enough however lo enable us to say what it is going to bo 
ilco' later bn. There again the question arisos “Is tliis introduction of 
bamboos going to reduce the rate of gimlh of the teak ” 1 

Mr. Champion : The Javan data were given in Bulletin 78. The experi- 
ments were started in 1915 on teak 9 to 32 years old and they weic reported 
on 15 3 ’^ears later roughly, so they deal wlh crops nearly 35-10 years old. It 
should be repeated that the pure teak crops had an undergrmrih of Lcucaena. 
It is obvious fiom the .'unouiit of work that the Burma Utilisation staff has 
put into the subiect of bee-hole bmer that the matter is one of fiist rate im- 
portance. T understand that, on the whole, opinion is hardening in favour of 
the belief that the percentage of damage is gi eater in the plantations than in 
the natural teak, a point which was at least open to discussion five years ago. 
Now if it is as serious as that, we want to know what the risks are of a possible 
extension and introduction of bee-hole borer into other centres. Burma teak 
timber is imported largely into India including some of the Afadras ports 
and if thb insects might he iulrodiiced in this way, we ate incurring a rather 
serious I’isk Wo would also like to know the general point of view from the 
timber testing export just how far reasonable bee-hole attack docs spoil the 
timber. Eveiybody knows that if a .sleeper or a beam shows signs of insect 
attacks there is immediately a prejudice against it. 

The question of Loianihus attack 1 tliink de.'iOrvos fuilhor study. I 
remember when I was touiing in Bombay some years ago I saw some Termtnaha 
tovicntosa plantations wiped out by Loranfhus and the examples on Gmelina 
in South Bengal are truly spectacular. (hncUna seems particularly susceptible. 
Air. Howard said tliat the gi owing of teak puie was an economic pioblom and 
that is really what wo ahvays get back to in di.scussing tbi.s subject. In Burma 
they have this hoe-hole borer but so far we have had no comparable tiouble 
elsewhere in India. Personally 1 hale the sight of pure teak plantations but 
ever}' time we loolc on the financial side w:e liavc lo admit that it is the host 
course. Even if plantations ol any other species grew much better, it wmuld 
give us a poorer return and that tends to apply more emphatically the poorer 
the locality quality, t.c., in Quality HI and IV for teak as in parts of Bombay, 
the Central Provinces and Alysore and elsewhere wdiere it is the' small teak 
that brings in the revenue. AYheie we have markets for small teak, it is a 
veiy good proposition and it is easier to raise a planlatioii ol small leak than 
any other species wc have tried. One or two species under special conditions 
are easier to got up but anybody wuih stulf Avitli of average abiuty but very little 
cxpeiionce and liaining can' gurautee to produce 95 per cent, sloclcing of teak 
aiicl.l tliiiilt 1 can dely anybody here lo promise liial in any other species except 
under vciy speciiil conditions. ('J’he United Provinces’ delegates dissented 
reierring to tlic recent tauiig 3 'a Avoik W’itli mixed siiecies to he iiispocled later 
in the Aveek. — U. G. C.). 

It is obrious that several of our problems in teak plantations generally, 
whether pure or impure, arc hkulir to be all'eoted by the origin of the seed 
used. The question oi Lotanthns attack may on general grounds be suspected 
to he connected Arith seed origin. 

Mr. Seaman : 1 have been asked for information as to the comparison 
betAveen plantalion and nalnrally groAvn leak, bo far as avc have tested plan-, 
lation teak, it lias been on the average stronger than naturally groAvn leak but 
there are ahv.ays exceptions, and 1 do not think the lesults liaA^o anything to 
do Avith the somce of the malcrinl, plantalion or naturally groAm. The con- 
clusion that 1 came to during the testing was that Avhclher (he teak grcAv in a 
plantation or whether it grcAV in a natural forest, if it was of favourable rale 
of groAvlli, it was good teak, and if it Avas of an nnl'avourable rate of groAvlh 
it Avas bad leak. We bavc not defmitply tested teak infested AA-ith bee-hole 
■ borer.s here. F may he AiTOiig hut 1 uiidcrslaud that the hoe-hole borer is not 
active in the dead Avood but is active in the Imng tree. If that is true liie 
LU-'IU 
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answer to the weakening effect of the borer is very simple, it is a matter 
of how mnch of the wood is removed. You subtract the area of the bee-holes 
and the rest of the area is ordinaiy teak No wood should be accepted for 
structural purposes if it contains active borers. If living borers aie act 
present, however, the wood in the vicinity of the borer hole is perfectly sound, 
and there is no damage except the loss of volume due to the holes. 

Dt. Beeson • On the question of the possibility of the introduction of the 
bee-hole borer into India, it mav be noted that its present distribution is due 
to causes of great antiquity ; it is a Malayan species and stops short at the 
ecological barrier between As.'^am or Bengal and Bipma It could not be in- 
troduced into India in timber because it docs not live in dead limber at all 
It could only be introduced by a continuous^ area of teak-bearing forest. If 
you eieate that you pave the way for its entry into India. 

Mr Chnmpwn : Gan vou tell us how big a break is ncceasaiT to keep it 
nut 9 

Di. Beeson No Altitude and climate are important factors with 
regard to the incidence of the bee-bole borer attack in plantation trees and 
m natural forests I cannot sneak -with first hand information , I can only 
give vou mv interpretation of the data of others But to civstalise the posi- 
tion, I should sav that the hee-holo borer incidence is a function of the rate 
of groudli, and it doe.s not, matter whether it is a plantation tree or a natural 
tree. 

Mr Champion : Gan you give us any suggested reason for this ? 

Dr. Beeson It is a question of the nutiition of the borer. Supposing there 
is a uniform attack in an evenaged stand, the survival (and hence bee-holing) 
is greater in the more mgoious trees, that is. the severity of hee-holing is pro- 
portional to the girth in trees of equal age 

Mr, Seaman • Can you give us about the limit of the rate of growth which 
is favourable to the bee hole borer because if .n tree that grows 6-^ rings per inch 
is not excessively liable to attack that would be the gi*owtli to aim at 

Dr. Beeson : The conclusion we arrived at many years ago is that there is n 
point at which volume increment outstrips borer-increment 

il/;. Champion : Am I right in deducing from what Dr. Beeson has said that 
Burma forest officers in general do not see eve to eye with him on the question 
of relative incidence in forest and plantation ? Aeluallv Dr Beeson provides 
evidence favourable to the plant ation whereas I understand ktr. Villar to sav that 
plantation tirabei was definitely more holed. 

Mr. Vdlar • As regards the incidence of the bee-hole borer in plantations 
and adioining natural forests, the figures we have worked out so far show thsit 
it is about three times as heavy in the plantation as it is in the adjoining forest. 

Ml. Champion . Bulletin 78 could be revised no particular difficulty. 
T think we ought to have appended to it the information of the ntilisation side 
because icalh the whole question turns on the latter T think we should ask the 
Institute as a whole to i evise the bulletin bringing out the utilisation side as 
.veil as the ailvicultural side. 
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Regeneration of Tropical Evergreen Forest. 

A paper (below) was circulated bj' the Silviculturist, Forest Research Insti- 
tute, suiweying information aecnmulnted since 1929 particularly in Bengal and 
Madras Avhicli lie had recently visited -with the local officers. Further notes 
based on tliis survey were received from Assam (p. 152), Madras (p. 157), 
Ooorg (p. KiO), Burma (p. IGO), Bengal (p. 157), and the Andamans (p. 159), 
and the Forest Economist conlributed a memojumlum (i>. 158), dealing ivith the 
que.stion of suitable species to be encouraged in the evergreen forests under inten- 
sive management. 

The debate was opened 1iy hir. Laujue (Madras) reporting the findings ojP 
a committee consisting of himself (Chairman) and Mes.‘«rs. Chaotion, Dhaitu- 
KOTi PiLLAi (Travancore), RAMimroAit (Mysore) and Pubkayasiha (Assam). 
Air. TnoTTcn (Forest Economist) was present and amplified the remaiks made 
in his memorandum. All interested provinces having been I’epresented on the 
committee and agreed on findings, there was no further discussion. 

The following resolution was propo.sed by Air Ijauiuu, seconded by Air. 
Dhaitukoti PiuAi, and passed by the Conference. 

RESOLUTION ON TTEAI 9. 


ResoTjVed that — 

1. TIns Conference considers ilmt ilic tecogmiion oj !>uh-iypes of evergreen 
rain fo-resi >.s reqmred for managemenf in Souih India {Madras, Mysore and 
Travancore), that such a siih-dwision is a piaciical pro})Osihon, and that the pro- 
vinces and States concerned should collahoraie in arriving at a classification that 
ran he accepted, 

2. Experiments in natniat i e.genrratwn and artificial tcgcneiation be made 
on the lines indicated in the Central Silvicidlvrisi’s note, and that Silviculturists 
in each province concerned should Jfeep hi close touch with the worJi being done 
hi similar types of fore.sts in other provinces This Conference recognises the 
probable economic advantages of conceniraied regeneration in the most accessible 
places. 

3. Cleat felling follorved by artificial regeneration with evergreen species 
n.sing cover oiops and nurse crops has proved practicable at least in the early 
.stages in Ilengal and As.sam. This method .should also he investigated hi South- 
ern India. Such investigations .should be hept on a stiictly experimental scale, 
and should he. paralleled by similar experiments in raising concentrated planta- 
tions under .shelie.nvood. 

4. Although past experience has provided examples of successful replace- 
ment of evergreen forest bg deciduous crops, notably teak, expensive failures 
have also occiirred. Eaircme caution is therefore desirable in undertaking any 
such change oil a large scale, and if, for eronomie rea.sons, it is desired to replace 
the natural evergreen forest by mor c valuable species, evergreen species or semi- 
cvergr ecn .species .should be prefei red. It is further considered that good general 
utility timbers are preferable to heavy constructional Umbers or slcepei woods. 


PAPER. 

By H. G. Champion, Bilvicidturist, Forest Research Insiiiuie. 

1. — Introduction. 

The position of our knowledge and experience in 1929- was summarised in 
the following terms (Proceedings Silvicultural Conference 1929, p. 109) : — 

" Natural regeneration is often jiresent in good quantity, and having re- 
ceived suitable lielp, has in some places been established hy the re- 
quisite woedings and by avoiding too sudden exposure. Wliere 
deficient or small its quantity can usually bo increased by lighten- 
ing the middle canopy and undergrowth, and to some extent by 
sowing or planting. 

Artificial regeneration otTers serious difficulties pai4icularly in view of 
the nature of the ground on which much of this forest occurs, and 
of the need of some shade for the early, singes of its cliief species-— 
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factors rendeiing iamigya operations nearly impossible when in 
of the danger from weeds, taungya would be doubly valuable 
Locally, where there is a pronounced diy season and where the 
evergi-een type has probably been invasive in the fiecent) past 
taungya and plantations of trees of the moist mixed tj-pe should 
succeed In the most pronounced forms of evergreen with well 
distributed and heavy rainfall, taungya with techmque adapted to 
the special requiiements of the evergreen type species offers most 
prospects of success where taungya is possible, and ivhere it is 
not, reliance must lie placed on natural regeneration obtained, with 
some artificial help if necessary, prior to any considerable opening 
up of the canopy.” 

The Kesolution passed by the Confeience and ” brought to the notice of 
Local Govemments for such action as they may consider necessary ” by the 
Government of India, leeognised the desirability of solving regeneration problems 
before proceeding with lieavj’ fellings ; it lecommended research work on the 
lines suggested liy the Sihicultunst. and pointed out the need of a preliminary 
classification of sub-types. 11 can be said that the Resolution has generally been 
given effect in Uie forests coueemed. 

The first recommendation of the 1929 Conference has been fairly generally 
applied in practice in so far ns heavy fellings in tnie tropical evergreen forest 
are haidly anywhere in progiess at the moment. In S Bengal clearfellings on 
a moderate scale are in progress, but are being restocked by taungya plantations 
of evergreen species and so aie in keeping with the Resolution as the older ijlanta- 
tions have now reformed a closed canopy. Piimaiy and secondary moist deci- 
duous or sub-evergreen forest including restriclod patches of the evergreen 
species (notably Dipt erocar pus spp.) is being elearfeUed and replanted in Assam 
and S. Bengal, and regenerated naturally in the Andamans. 

Special systematic research is in active progress for both natural and aitifi- 
cial regeneration in Madras and Bengal, wMlst theie are some cxiierimental plots 
and miscellaneous investigations, niaiidy on natural regeneration (sometimes 
supplemented by sowing or planting) in Assam, Burma, Andamans, Coorg and 
Travancore. 


2. — Litetature, 

Since 1929, contributions to Gie literature on the subject have been published 
concerning the chief tracts of evei green forest, as follo'ws : — 

TFest Coast forests. — 

1. The Sholas of the Palgliat Division — a study tn the' ecology and silvi- 

' culture of the tropical ram forests of the western ghats. — ^T. V. V 

Aiyau, Tnd For 1932, pages 414-432, 473486, 

2. Wot Icing Plan for the Thadagam Valley and Bolamhatty Bloch III 

Forests of the Palghat Forest Division, 1930-39 — ^M. H 
EjnsHK-ASWAJrr Aytah. 

3. Revised worhing plan for the Mount Stuart Forests, South Coimbatore 

Dhiswn — M. Y. LAimiE, 1933 (Karian Shola ’Worliing Circle). 

4 "Working Plan for the Evorgreon Forests of the WjTiaad Division — 
A. N. SnAUAiA, 1932 (in Pi ess) 

East Himalaya . — 

5. Scrap the Lot, — W. R. Mawtik, Tnd. For., 1932, pages 534-646 

6 Aided Natural Rcqenrrahon of JTollocJ: {-Tenninalia myriocarpa ) — 
A. R. Thomas, Ind. For , 3933, pages 334-341. 

7. Natural Regeneration in the Sadiija Fronirei Traci — ^L J. Deua 

NouGEnEDE, Ind For., 1934, pages 421-431. 

8. Worhing Plan for Eleven Forest Reserves m the Lalhimpur and Sih- 

sagar Divisions, 1931-32 to 1940-41--C. G. M. MACKAnnEss. 

Sylhet — Gachar , — 

9. The regeneration of tropical everqrccn forests {Ram Fore.°i) — ^R. N. 

Db, Ind For., 1929, pages 620-622. 
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Chittagong and Ardlcan . — 

10. The Artificial Regeneration of Tropical Evergreen Forest in S. 

Bengal — ^H. G. Ohampioit, Ind. For., lOSi, pages 537-526. 

Burma . — 

11. Worldng Planfot the Myiikyina Foiest Division, 1931|32 to 3940141—' , 

B. W. Cabeolij. 

12. Report on Aerial Reconnaissance, Htoch map ping and Photogiaphy 

of the foiest of the Tavoy and Iileigm disfncts, 0 W. Scott, and 

C. R. Roduiks, Bvima For. Bull. No. 33, 3926. 

Andamans . — 

13. Andamans Forests and their Reproduction — ^B. S. Chenoapa, Tnd 

For., 1934, pages 54-64, 317-329, 185-198. 

Java . — 

14. The natuial rogenei ation of the Gocnoeng-Gcdeh block — ^E. Khamer, 

Tectona, 1933, pages 355-385 (Tlie area described appears to be 
hill evergreen). 

Malaya . — 

15. Regeneration of Evergreen foiests in Malaya — R. Blanfoed, 

Ind. For., 3929, pages .333-3.39 and 383-395. 

Tropical America . — 

Iff. Gennal and Snccessional Ecology of the Lotocr Tropical Rain forest 
at Bario Colorado Island, Panama — ^L. A. Kf.koyi:b, Ecology, 1929, 
pages 203-222. 

17. Some aspects of Silviculture in Trinidad — 0. Swabey, Emp, For. 

Jouin. 3932, pages 222-231. 

General . — 

18. An introduction to tropical Soils — P. Vaobler. Eng. Trans, by 

H. Greene, 1933. 

19. Soil, Vegetation and Climate — G. V. J\cks. 3934. 

20. Lalerite and laterite soils, 1932, Imp Bur. Soil Sci. Tedi. Gomm. 24. 

In addition, tbeic have been useful notes in several of the annual adminis- 
tration and research rcpoils, particularly those of Mad]-as and Bengal. 

This now information may be suitunarised under the main heads os 
follows : — 

3. — Ecology. 

(o) Soil. — ^Infoimation about tropical soils including those associated 
with rain foie.st has accumulated, and in particular has been collect- 
ed in more accessible form for the general reader. The dictum pre- 
viously quoted that this tjq)e of forest lives largely on the products 
of its own decay finds further support, and the fundamental dis- 
turbances to the .‘«oil cquilibi’ium consequent on the removal of the 
cover .arc better understood. It is pointed out that in the tropics 
it is the living plant (the forest) which is the directly active soil 
foiming agent, the dead re.sidues decomposing so rapidly as larely 
to persist in sufllcient quantities and for suihcienti time to affect the 
course of soil dcA'clopment. Q3ic rapid turn-over of plant nutrients 
is one of the most diaractcristic features of tropical soils, and is 
most marhed in r.ain forest soils. If the forest is destroyed, the 
chief source of plant nutrients is lost and the soil quicldy deterio- 
rates. It is also clear that the formation of laterite is unaffected 
by any influences arising from the vegetation, being the product of 
simple tropical woathoiing of rock. Tjqiic.al tropic.al rod soils are 
veiy commonly incorrectly described as laterite. 

(h) Period of growth. — ^Axyab has collected some most interesting and 
useful infoimnt.ion in the Palghat evergreen forests on the West 
Coast. He points out that vegetative actirity is severely checked 
during the season of heavy ruinfall, when no new leafing and prac- 
tically no flowering occurs ; seed may germinate to anchor them- 
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selves to the soil but a minimum of above ground development 
takes place till biightei and less humid conditions set m. New 
leafing tj^iically occurs in Septcmbei — October and flowering com- 
mences in Novembei Tlie same agencies must be at -work in 
detenmuing llie seasonal history ol leak when grown under a 
lioaiy rainlall — btlle gionlh occiiis till the veiy wet penod is over. 
All intoiestiiig leeeni example is tlie ^Megiua V. Experimental 
working oiicle in X .Mangalore, whore the lainfall is about 300 
ms. but the existing foiost mainly deciduous ; vaiious species were 
planted in 1933 but laigelv failed and wcie reiilaced by teak 
slumps wludi ]iap])ciiod to he avaihiblc. This teak stagnated 
completely till the end of the really ivct weatlier and tlien grew’ 
well through the cooler dnei mouths being ^^^tllally evergreen. 


4 — Suh~ttfpcf< ni T topical Eva ijfjiern forest. 

TT’cs/ Coast . — Tlie only published attempt at a classification of the associa- 
tions within the Indian lain tnresi foi-mation is tliat prepared for the Palgliat 
dhusion on the West Coast by An «: and adopted in the worlang plan. The 
tract considered is fairly ceiitially situated in the oveigroen strip and is repie- 
sentative of it, and although .somewliat diffeient proposals might result from 
further studies m other dmsions, examples of Aijar’s associations are recognis- 
able a good deal north and south of Palghal. 

The eight associations differentiated are • — 

1. Cvllcnia-Palaqmim (Syn Dtchopsis). 

2 Palaquiutn — Mesua 

3 Poeciloncutou — Palaqmum 

4 Reed (= Ochlandta spp.) — CalophitUrntt. 

5. Reed— Poccdoncarojf 

6 Mesm—Calophyllum. 

7. T^'afcna — Cullema. 

8. Vatena — jllesim. 

The status of these associations is verj^ unequal and separation of those 
which are climatic climaxes would give a clearer and nioi e useful picture From 
Aiyah’s descriptions, at would ajipcar that Nos. 1, 2 and G should he considered 
as of this nature, oceuiniig ]iiiniaiih at successively liigher elevations, change 
of elevation liero often connoting diange in lainfall as well as tcnipcratuie. The 
status of No 3 is not fully ivorkcd out, lint its occairronco is clearly conditional on 
moister (.oiiditions and it can pioliahly he considered a climatic climax with 
heavier and hettei distrilmiod lainfall than Nos 3, 2 and G. Nos. 7 and 8 appear 
from their localised occurrence in tlie neighbourhood of si i cams and on sheltered 
slopes to he edaphic valiants on Nos ] and G, whilst Nos 4 and 5 are clearly 
localised edaphic diinax fomis ol Nos 1 and 3 re&peGli\’el>'^ on swampy soil. A 
variant of No 3 with a rather drier climate is a Mesva — Culhma — Palaqtmm 
association 


It IS suggested that comparable .studies in a few typical distriels scatloied 
over the evei green hell, say in Tinucvclly, Travancore. the Anamalais, W>maad 
(Ohandanathode), Coorg (:^ralvut), -Mvsore (Agnmhe), N. Kanara and in Ratna- 
giri or Kolaha should pennit of the draiving up of a general classification for 
the West Coast rain foiesi A notable gap in the Palghat contribution is 
Dipterocarpus, and nardnxdcia is also missing Whilst the i dative prevalence 
of the commercially moie impoilant SJesua, TJnpt'a, Du<ioauhm, Dipt crocat pus. 
.etc , must not he over stressed in such ecological .slndies, they do happen to he 
also among the most impoilant components of the forest from the biological 
point of view." 


Three other variants which nic faiily well-known are (i) Hopea tj^pe, espe 
dally in S. Kanara, {n)Ghfln hqic, found m the Tinnevd|\ hiUs, and (in) Bala 
nocarpvs t^e, also in Tmnevellv, hut possibly belter considered as helongini 
to a transition from rainforest to ratlier drier tj^pes. 
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E. Eimalai/a . — ^MACKARisrEss clofines four main sub-types for the U. Assam 
ever^een, vis., 

(]) T^vo storeyed bic:h forest in which 7??/jterocar;u<s 7;i7ok'J7/.s (upper 
storey) and iliesMfl ferrea (lower storey) predominate. 

(2) As (1) but Shorea as,<iamica instead of Dtpicrocarpits pilosus. 

(3) As (1) but Altingia with or in place of the Dipterocarpus and Casf/i- 

nopsis with or in place of Mcsua. 

(4) Hicfh forest of mixed w'oods Avith no single piedominaul species. 

The first three are evidently variations' on a single rlimax forai characteris- 
ed by the prevalence of the species mentioned and may be considered as associa- 
tions, the inter-relationships of which have yet to he determined and described 
The status of No 4 is not discussed but the references to it make it decidedly 
doubtful Avhether it can possibly be a climatic climax — it looks as though it is 
either a serai stage — ^perhaps a stable preelimax under prevalent conditions in 
the development of Nos. 1 — .3, or more lilcely a retrogression stage due to shift- 
ing cultivation or fire. 

The really important forests in Assam at present, and those witli -which the 
aiiicles in the lnd. For. are concerned are those in which Tenmnaha myriocarpa 
predominates. These forests are eindentlv verv largely confined to relatively 
new soils and are not the climatic climax. The TennUialia itself, though literally 
cvergT’een has few or none of the characteristics of the climax evergreens and 
its associates are mainly more or loss deciduous "We do not yet know how much 
of the count ly carrsung this riverain type has progressed to a stage at which 
it is readv to" .support the climax tropical evergreen tyjie, and actually our in- 
terest in it as foresters -will undonhiedly be to keep il in its present preclimax 
condition as the characteristic species are more valuable as timber and easier 
to regenerate than those of the evergreen fojost. 

Cachai — No further information has been published on the Oachar ever- 
green ; a worldng plan with some account of the forests Avas drafted l-'ut not 
printed, and it is holioved a special study Avas made by another forest officer hut 
is not aAmilahle. 

ChittaqoHf] and Arakan --The forest types m Chittagong and the Hill Tracts 
AA^ere examined and discussed in the course of a tour m 19.33. Tlie main climatic 
climax tvjic Avas considered to be the form to be seen in the imworked forests 
near Mauiimukh Avitli Dipterocarpus tnlosus and Bnchamma lancaefoha and it 
was tlioualit that ancient shifting cultivation is the most pi-obable explanation 
of most of the inferior types which appear to differ in groAvmg stock latlicr than 
in climalo and soil. 

The (far ran forests call foi separation ns a sub-typo the status of Avhich 
demands Kirther study. It is undoubtedly a less mesophytic form than the 
tropical evergreen, hut may be conditioned by a drier climate, drier soil, or by 
biotic factois including fire ; probably all three come into play separately or 
together in different localities, but there are indications that the most logical 
course Avniild bo to consider tliese forests as belonging to a semi-eA’-prgreen type, 
one stop m the xcropliytic direction from the tropical overgroeii, and oAving their 
prevalence in part to e'daphio (physiographic) and biotic factors intensifying any 
deficiency or unfavourable distribution of rainfall 

In the course of the compilation of neAV AA'orkmg plans (noAV in jirogress) 
it is to be hoped that fnrllier data Avill be collected and co-ordinated 

Bwrwfl— S cott & Eoubik 'a remark in their account of the ground rc- 
coim^issahcc Avork done as a preliminary to the aerial reconnaissance made in 
1925 in S. Tenasserim, that the sub-types of the evergreen forest aio legion, 
but the two chief are “ mixed eA^ergreen ” and “ Kanyin forest ” [Dipfcrocar- 
pus), the lallor tending to occur more in the broader Amlleys and lower giound 
and the fonuer being more typical of tlie higher slope.s. Tliero is usually a dense 
lAnderstorcA' of bamboo to the Kmujhr but doubts are .suggested ns to Ai'liether this 
may not bo of secondary origin connected Aritb .<?hifling culliAmtioii. The other 
typos differemtiated — small eA’^ergreen, sub-evergreen and remnanti evergi-een 
arc all recognised as of secoudarj' oiigin. EiA'prain forest charadeiised by 
Lagerstrocrriia flos-reginae and llopca odor ala AA^as recognised as a definite 
serai or edaphic type. Li the Mjitloina AA’oiidng plan, Catiuoll emphasises that 
the evergreen forest is undoubtedly the climatic climax and that all other 
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varieties if piotected from fire, etc., iinmistaicabl.v lend to>evert to it. The 
implication is that various retrogression stages are encountered Ko sub-types 
are indicated but the vaiiation in the undergrowth is coninienlod on— sometimes 
bamboo and sometimes evergreen. 

Andamans — Ohuitg.vpa has given us a recent description of the Anda- 
mans foiests He evidently considers the tropical evei green to be the climatic 
climax for the 'svhole aiea,*tlie otliei types being niilv serai stages or edaphic 
variations 'Two sub-types are described, 1, Loit Ei^ergreev on alluvial soils 
with Dipfeiocarpiis alafus, D. pilosus, Artocarpus and many more or less deci- 
duous species, and, 2, ITdl Evormeen, the most liiicuriant growth op all, with 
Diptei oraj pus gtandjflorus and D. pilosu<, and almost exclusively evergreen 
associates From the distribution it might appear that the first type has not 
reached the oliinax, as the soil cannot he mature Tlie deciduous forests must 
be a veiy stable edaphic preclimax as no biotic influences have ever been in play 
chedcing progression to the assumed evergreen climax. 

Summatt/ — A useful start has been made on the recognition of sub-types 
in the TVest Coast forests and it may he hoped it will lead to a standard classi- 
fication applicable to the whole strip. Practically nothing has been recorded 
from the other evergreen regions. 

5 — Natural Eeqcncrahon. 

TTcsf Coast — ^Recent studies have only tended to confirm the eai*lier ob- 
servations that wiiereas locally profuse legeiieration of the important species 
is encountered, theie is verv little ovei extensive areas Thus in the Karian 
Shola at Mt Stuart, regeneration of llopea is reported to he abundant in 
localised patclies, that of Mesua more evenlv distributed hut not abundant and 
that of other valuable species, seantv. The ffnpra regeneration is under a 5 year 
tending cycle but it is believed that in the 19.13134 areas none -was found to tend. 
Systematic experiments (E P. 21122, 115p16) are in progress to determine the 
best method of getting up small TJopen regeneration, and wdiether brow'sing is 
an important factor (E. P 120|121) 

In Palgliat, the excellent regeneration of PoecUoneuioy is commented on, 
and with its marked tendency to gregariousness, it is considered that it would 
he a comparativelj' easy matter to regenerate it suecos&fully under a slieltcnrood. 
Mrsua regeneration is commented on as deplorably short in all ascsociatioiis 
^except the Mesua — Calnplufllum. The profusion of Pahqumm seedlings but 
lack of saplings and poles except where the canopy is broken is also commented 
on, though a local exception with con'spicuous regeneration is mentioned. 
Vatei m also tends to occur gregariouslv and its regeneration in suitable sites is 
excellent. The profusion of Hopra regeneiation lonnd suitable mother trees is 
w'ell-knowTi - , 

The proportions of the seven'll girth classes in the "Wj-naad forests confiim 
those general obseiwations showing that neither Mesua nor Calophilhim can 
maintain the existing .stock of large" ti’ees, whilst Palaqinum undoubtedly can do 
so, and probably Vatena also. There is said fo be adequate regeneration of 
Mesua and Palaguvon in about half the felling gaps of the last three years — 
coupes. Regeneration of Dipteioco}pu*> oidinarily occurs in fair quantity near 
seed trees. 

The tendency during the last quinquennium in the management of these 
evergreen forests has been to lecognise that — as the position was summarised 
al the last conference — the cannot regenerate itself as such after any but 

the lightest felliugs. Fellings aie so restricted as to prevent the formation of 
large gaps , thus in Karian Shola, not more than 3 trees per acre and no tivo 
trees within 20 yards of each other mav he felled and siinilarly in Wjuiaad. 

In the gaps anv natural regeiier;ition is to he assisted and supplemented by 
planting as will he described later IHiere naluial regeneration is profuse it 
may he tended by removal of the undergrowth and loiver storey trees checldng 
its development, Iho upper store's being only gradually removed as the saplings 
respond to the earlier operations Rnoh 'svork on a 5-yeai' cycle is prescribed 
for Ilnpca in Karian Shola, has given good results -with Bolanocarpus in Tiime- 
velly, and has given good re.snlts on an experimental scale in Coorg and Walabar. 
Tt should he repeated, how’ever, that suitable conditions are relatively rarely met 
with Costs need not he high and are put at Rs 1-8-0 per acre of area actually 
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treated for Karian Shola, wliilst in Jalsnr E. (S. Malabar) the total cost to the 
complete removal of the overwood is shewn at Es. 32 per acre, though here over- 
hasty uncovering JJopea regeneration resulted in a lot of Macaranga, Malloius 
and climbers getling up and requiring, repeated cutting back. 

An up-to-date report on the results of the work done near Makut should* be 
Valuable- 

Many experiments have been made since 1925 at Ml. Stuart in the Wynaad 
aiming at getting natural regeneration by canopy manipulation, with almost no 
positive results so far thougli much uselul information has been collected inci- 
dentally. Long suppressed IJopea and saplings seem very slow to 

respond to tending, perhaps less so m regoneral ion gaps than under a more 
uniform high cover. 

E. Himalaya. — ^In Laldiimpur, regeneration of Diptrrocarpiis and Shorea 
assamica is abundant and responds well to opening out. Moaua regeneration is 
also noted us abundant. Jllnigia is rare and seems to require exposed mineral 
soil. Ariocarpus regeneration is frequent and comes up even under dense' 
bamboo shade The po.sition is summarised^ to the effect that though the num- 
ber of seedlings appears patisfaclory, conditions are such that very few .survive 
owing to the ]Dievalence and vigour of climbers and soft wooded species ; in the 
better aieas, however, the number.*? are being maintained except for the Diptcro- 
carpus which is losing gi’ound 

As noted before, the success ivitli aided natural regeneration of Tcrminalia 
mytionarpn in the Radiya division, has been obtained in a different type of forest, 
though one whore tropical evergreen is probably the climalit climax. The need 
of exposed soil for good results may be noted, and there seems no reason why 
several sncccssive crops with 7\ mynoenrpa as the dominant species should 
not be grovTi on those soils, progi-ession being checked by the method of treat- 
ment. 

Sylhct.—'Eo new information, The success atlondiiig the freeing of re- 
generation of Eiplcroiarpus round mother tiees may be noted (De), but once 
again sucli good patelies are relalivelv .scarce. More information must have 
boon collected for the now Cacliar working plan but is not available. 

Chiiiayoiuj aiul Aralan — ^Useful experimental work has been done in the 
Chittagong and Cliit ingong Hill Tiact dii’i.sion.s. ,In the latter, rogenerntion of 
Dipicrofiarpus, Dirhoimis and Ajtnmrpiis i.s definitely abundant, and that of 
Mesua and CalophyJluvj i.s pre-sent in fair amount. A series of plots was laid 
out ill 19.^n and 39.31 to find a method of removing llie overwood .such that satis- 
factory devclopnicnl of thi.s advance growth would result. At present the in- 
dienlions are fairly definite that the correct procedure is to lighten the canopy 
over regeneration by stages from bcloAV upwards ; m Ibis Avay the existing weed 
groAvlh is not unduly .sliuuilated and light deraaudiug species do not invade the 
area, Avhilst the tree soodling.s and saplings respond and can he got into a con- 
-dition Avhen they can compete Avith tlie beaAV weed groAAtli which is the incAut- 
‘ able consequence of opening up tbc bigber e.anopv layers bv commercial fellings. 
Eegeneration Avork accordingly sbouhl prcctgle exploitation fellings. Very 
light seatlered selection folliuga are not lieie considered a practical proposition; 

BvTmn — ^Fjxporimeut.s liaA'c been in iiroiji'ess since 1922 to stndv ibc effects 
of canopy inanipulntion and burning on natural regeneration of Dinierocarpiis 
lurbinaUis in Katba diAusion (E. P. 1-91 and sboAv tbnt regeneration is best 
where seedbearer.s were loft and the uiidergroAvth burnt. High shade does not 
scorn to baAm much effect on the height giwth. but unless Ioav shade is eliminat- 
ed, little progress is made and the mortality of scorllings is lionAw. These plots 
Avere started bv broad-east iug 5000 seed in each (one acre) and the best, plot 
after 9 mon-^oous bad 190 saiiliiigs ovot 0 ft high, 58 of them oA-er 15 ft high. 
Tt is inlcrcstiiig to note that tlie plot in Avhieh the seed avos soavu under a henATy 
secondnTj” groA\Hh {povsn) Antliout burning takes second place, Avith 112 and 62 
saplings Wer fi ft. and 15 ft. respectively. Tt should bo hoAATA^er said that lealc 
is here nssoeiaied aa’iIIi tbc yarian so that avp arc probably not dealing Avith climax 
rain forest. 

In S. Toungoo injured saplings of* tins s])ecieB (or ? D. n1afi(.<t) coppiced 
A’-ervAA'ell after being cut back. ' ' 

Andaman, <!.— 'The experiment.^ and ,re.tulf,s recorded de.al mainlv with the 
deciduous and semideciduous forests but -iuelude evergreen patches in these 
LIFBI 
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types and llie alluvial sub-evergreen forests in -wMch Dipterocarpus alaUis D 
pilosus, Tenmnaha hudata, T procaa, Pterocnrpus dalbBnjioides, etc, pr^o- 
minate. The hill evergreen vdiich vre have taken to be the climatic climax, has 
not yet been laclded It is claimed that natural regeneration of the valuable 
deciduous and senudecidiious species, as well as some fja>ian. can be induced 
and established by removing the undergiowth completely, laising the canopy 
to 60 ft , burning the slash if necessary, and -weeding constantly. It is adniiltcd 
that further study is required for the parjan wliicli is fortunately immune from 
browsing by deer but suffeis badly from destruction of the seed crop bv paro- 
quets In one experiment on 20 aci es of -well drained alluvium at Bajalungta 
with 007 tail predominating, good regeneration including go) lan has come up 
after fairly liea\'y logging followed the same year by cutting aU undoi growth to 
20 ft , and* jiidgmg from an adjoining older plot,_ it can be expected to respond 
well to raising the canopy to 40 ft -^nih weeding in the second season and again 
to 60 ft or 80 ft. within another year but it lemaiiis to be seen how the real ever- 
greens respond 

Malaya. — ^The conclusions i cached by Blaiidford {loc. cit. page 394) as to 
the light thro-wn on the subject bv exiierieiice in the Federated ilalay States 
are : — 

(1) The overu’ood of valuable timber trees should not be felled until the 
fellings in the undenvood have induced rcgcneiation. 

-(2) Reproduction of most of the evergieen species (especially Dtptcro- 
earpiis) requires considerable protection and shade during the 
peiiod of estabbslimcnt and the canopy must not be opened too 
rapidly. 

(3) Seed bearers when isolated by removal of the nnderwood and second- 
ary species detenoiate rapidly and the final felling .should not he 
too long delayed 

Three fellings aio usually done , the first takes out the lower canopy .inferior 
trees to 24 ins girth round seed boaieis of the imporlanl species making gaps 
not exceeding 30-40 ft diameter ; and it is immediately followed by a cleaning ; 
the second some 4 years later takes out the larger trees of inl'enor species and 
inferior trees of good species ovei regeneration, and is also followed by a 
thorough cleaning of the i egeperation ; the final felling takes the valuable trees 
do-wnto the prescribed “ .selection ” limits (which are lower than in Iiidial, and 
it may be made after 2 years, or laler if regeneration is not' complete ; the next 
year there is a final cleaning and tliiiuiing Costs are about Rs. 28 per acre 
and excellent results liave been olitained, 

Dipterocarps greatly pjedoiniimtc in tlicse foiosls — Shomu, BaUinocarp'us, 
Dipterocarpus, Diyobalanops, etc , Mc'-ua ocen^, and many noii-lndian timbers. 

Summary — ^In most tropical evergreen forests, good patches of regonera- 
lion can be found apparenllj- leady to re.spond to any opening in the canopy 
above them, but .such patches are geneially too fciv and loo localised to suffice 
for normal regeneration The chief «.pecies of ivhich such patches are found are 
the Dipterocarps (o.speciallv Dopro), Ovllvnia, and Palaqinum. Regeneration 
between these patches and of other important species such as Mesua and Calo~ 
pluflhivi is commonly veiy inadequate oven though, as for tlic last named, seed 
production and gonmnation mav be copious, and even llioiigh some such as Dip- 
terocajpus spp. and Aitocarpus spp persist with a definite leading shoot for a 
long time under lieav\’ shade Hoa\y fellings in the oven' ood result in so strong 
a response in the w^eed and cbmber growth that such rog<'neratioii a.s does exist 
IS smothered, but prompt clearing of the undergiowth is reported in the Anda- 
mans to result in copious seedling recruitment (mainly of deciduous species) 
w’hich can be established by hiither clearing and raising tlie canopy annually 
for a feiv years and at one third the cost (Rs 23 in the first year only) of a 
plantation. It is now the general experience that ciTcctive clearing of the 
undergrowth and raising the canopy from belo-w re.«-ull& in con.siclei able lesponse 
by existing regeneiation and further recruitment, -nitliout loo gi’eat a relative 
response in the weed and climber gin-wtb. Rcijuivcn'Oiits as to the time table 
for further weediugs, raising the canopy and final felling'' have .still to* be deter- 
mined ; they piobably vaiy considerably -with species and localiti- and the three 
years asked for in the Andamans is probably a minimum unlikely to hold else- 
where. 
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The outstanding subjects for research are now the determination of this 
time table for each local type and the best moans of supplementing existing re- 
generation where insufScient nr when an expected seeding fails. Methods of 
assessing progress in regeneration require standardisation. 

6 . — Jifificml Regeneiatwn, 

^Yesi Coast . — ^Attention has been concentrated during the last few years 
to the artificial regeneration of relatively small felling gaps wjhere natur^ re- 
generation is absent or inadequate and experiments of this nature are in pro- 
gress in South Coimbatore, Wpiaad, and Travancorc. 

In Karian Shola, in 1930, unsaleable species were girdled over plots about 
50 ft. X 50 ft. and the undeigi-owth, mainly Stiohilanihcsjuinthianus, was cleared 
(not burnt) and Acrocarjjxts, Rardtuickw, Palaquium, Vateria and Ghita plant- 
ed out Annual wcedings have been done aiifl thei-e has been a complete 
change to short grasses, Agcratum, Holavum, etc., Imt the result is a failure. 
There are indications that browsing by game is laigely responsible for this but 
fencing is obviously impossible. A repetition in 19311 using Aifocaipits Inrsuta 
and Swieiema looks to be following the same course, but the success and im- 
munity to browsing of a small number of Arancauo (nmvinghamii is note- 
worthy. 

In the Shendumy forests in Travancore, m accordance with a work- 
ing jilan prescription, felling gaiis have boon planted up with nalui’al tiansplants, 
mostly Jlopea, but very httle appears to have resulted, as the gaps fill with 
quick growing il/flca>ai 2 ^a and Trema and a mass of climbers smothers the plants 
despite a limited amount of cleaning. 

In the Wynaad, stump planting of Artocarpus litrsuta in 1932 and 1933 in 
small felling gaps has been fairly successful though browsing damage is consi- 
derable. The wbrlung plan claims good results from dibbling seed of Mesm, 
Dgsoxghm and Aitocaipus, but apparently prematurely as they cannot now be 
e^ibited. In each gap a square of 25 plants 6 ft. X 6 ft. is being put out, occu- 
pying approximately 1150 acre and costing about Re. 1 per acre, as compared 
■with annas 8 per gap for tending natural regeneration. 

At Karian Shola and Chandanothode, s;y’stematic experimental work has 
been in progress the last two years to dolermine the most suitable nurserj^ and 
planting out methods for the species of the evergi-een forest. The planting out 
work is being done in the natural forest after cutting back the undergrowth to 
vaiymg heights and it is already clear that the first attempts removing the 
canopy only to 10 ft. — 20 ft. lett far too much shade and later work is being 
done until lighter degrees of ovenvood The experiments deal with best size of 
entire or stumped transplfint, soil preparalion, u ceding, date of planting, etc. 
Date of planting seems particularly important, late August being definitely the 
best season, earlier work suffering from excess moisture. It uill require several 
years more to complete these investigations as gelling a good start is only one 
step, the greater problem being still how to get cstahlishod seedlings to grow up 
and take their place in the upper canopy. 

Atvau collects the available iiiformation on the artificial regeneration of 
the chief species and the following points may he noted though very few of the 
observations seem to cover more than the first year or two and so are far from 
conclusive. il/eSKo can he successfidly dibbled or notched using germinating 
seed, but requires to be jirotected or hidden from vcrniiii : it can also be trans- 
planted under a complete t op caiuqjy afl er rlearing the undergroulh. Palaquium 
can be patch sown lilie il/c's«a (Tinnevelly) or transplanted. An up-to-date 
summary of the Tinnevelly result.*! should be generally useful. 

Acronarpus has been a favourite species to tr}- in all these experiments, 
mainly as it appears naturally in .felled over evergreen forests and growing 
very rapidly at first makes a good show Experience has however indicated 
that it is vei-y unlikely to be of much value in regenerating the evergreen forest, 
for a variety of reasons of which its palatahility to gamp is alone sufficient to 
rule it out. 

The extensive and successful under planting and sowing of Ropea in Malabar 
and S. Kanara must be mentioned again, but the forests where it has done well 
are largely or entirely deciduous in the top canopy {Terminalia panioulata, 
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T, cremdata, Ddlema pcniagijna, etc.) Ihmigli much oJ’ the undergrowth is ever- 
green. It IS considered that this forest is secondarj'- to evergreen andis now pro- 
gi es&ing once nioi e to the climax tj^ie imdei protection ; Jlopca would naturally 
tnd a place in the clmiax and conditions are favonrahle for its artificial introduc- 
tion Soinngs have been found easier than planting, more reliable and cheaper 
in fact locally good results have been obtained by broadcasting the seed wiii 
no other ivoik at all Growth is sloiv larcly aver.iging over a foot a year for the 
first 10 — 15 ye,ui'S, and experience has showTi that the ovoihead cover should not 
be appreciably' lightened during this period though gradual removal of the lower 
middle storey is beneficial "Where the forest is already more evergreen, the 
results of such work are much less satisfactorj- and it is difficult to keep the young 
Hope a free. 

At various times and places, teak has been planted on clcarfelled areas where 
the climax tjTie must be tropical evergreen even if the forest cleared was actually 
moie or less deciduous. There is no doubt that teak can malce a good start, even 
an exceptionally good one, in such places, but more and more instances are to band 
that it cannot maintain its early promise and often falls off after even only a few 
years. At the same time, it is true that locally quite fair leak plantations have 
been raised in such sites {eg ^ Parappa) particulaily on. light soils. Swietcnia 
mactophglla has also been successfully groivn in several places and will have to 
be kept in mind, though it also seems more suited to the sub-evergreen or moist 
deciduous typo.^ 

E. Himalaya. — ^Hitherto “ experimental planting of slow gronung shade 
bearing species has not given results commensurate nith I3)c expense involved ” 
(KoumornAM, 1931). Altivgta can lie planted in the open and if kept weeded 
will reach 3 ft. and 8 ft. in ]st and 2nd year ; it also groivs ivell under Tephrosia 
Candida Aiiocarpns chaplasJia is best soivn direct and grows rapidly (6 ft. a 
year in the open) provided it is ■well -weeded as it is easily suppressed and killed 
by heavy grass. Phoebe hainesiana is best grown under a shelter wood or 
Tephiosia but only grows about 1 ft. a year. Talavma and Micheha ohlonga 
are best tiansplanted ; and they grow' 4 ft — 5 ft. a year and can be raised cither 
in the open or under a canopy or with a cover crop. 

Very good results liave been obtained with den.se strip sowings of Terimnalia 
myriocarpa and Lagetstrocmia flos-rcginac in the sub-overgi'oen' or moist 
deciduous forests of U. Assam, and promising re-sults have been obtained by 
dibbhng seed of Artocarpns chaplasha and Mesua in the interhnes when the 
Tei minaha canopy has lifted to 20 ft. or so, and it is suggested that Cinnamomum, 
MichcUa and Talaima could ho mlroduccd in the same w'ay. A later report 
on tliis w’^ork is needed. 

Chiiiagong and Aralcan. — ^In tw'o localities in Chittagong, quite good results 
have leeently been obtained by notelring seed of Biptcjocai'pus iurbinatiis under 
a relatively light high canopy after cutting back the low'cr shade. PracticaUy 
full slocking has been obtained at .<!mnll cost and early develo]iment is satis- 
factory. Actually the overwood species arc D cosiatvs and D. pdosus and 
these species have been tried in the same ivay with hltlc success owing primarily 
to the difficulty of getting sound seed (Contrast success of Burma broadcasting 
experiments). 

The further development of tliese experimental plots will be watched with 
interest. 

_ The line of investigation, wiiicli is showing much greater promise is dear- 
felling folio-wed by faunqya plantations using Teplvosia to keep out harmful 
weeds (especially Enpaiornm which is rampart in the district), and to provide 
the nece.ssary soil cover and shade to the vonng evergreens. Complete succesB 
can he claimed for w'ork of this land with Dipicrocnrpus iurbinaius, and there is 
ample ondence that Artocaipifs chaplasha i.s equally amenahle provided there 
are no wild elephants Experiments with Bichopsis (Palagnkim) have started 
quite wrell and promise .success, and Eugenia grandis is also appearing liliely to 
succeed. Hopea is more difficult owing to il.s slowness in closing up hut perhaps 
only needs a modified technique The most Kuitable time of introduction of the 
Tephrosia and its subsequen-t h.andling with a view to keeping dowm costs and 
adapting the time table to fit in with the other demands on the cultivators^ time, 
have vet to be finally decided and of course otlior modifications may bo found nd- 
-visablp as experience is gained, but a practicable method of regenerating some of 
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the important evergreen species has been found. Experiments are also in pro- 
gress Avith ^xtures of species .such as Dipterocat pus turbmahis mth Dioliopsis 
and also utilising Gnielina or Laotii stroemia in all ornate lines as a nurse crop 
possibly contributing a fe^v scallGrod trees to the final crop but handled entirely 
in the interests of the evergreens •which usuall}' means quite early cutting back. • 
Undei'planting Gmcliva and lealc crops ivith gai jans and Dicliopsis has also been 
tried not altogether without success. 

Nursery and Experimental (Jarden experiments ha^e been in progress 
several years now with otliei important evorgieen species such as Mesua, 
Lophopetaliivt, Calopliyllum, etc. 

liiirma . — ^No work on tliis subject appears to have been done of late. 

Andamans . — CnEKOArA has given an account of past attempts at artifi- 
cial regeneration. The earlier -work was done (on a fairlj^ extensive scale) after 
clear felling and burning, "with tbe deciduous species, vaiying degrees of success 
being attained. It should be noted that there is .'some quite fair teak (1883-89) 
on padanli soils, but the plantations on the eve? green sites (albnial or hill) after 
a spectacular start, have fallen off badlv as elsewhere ; the way padanh catches 
up and passes tbe teak is striking and niles out a mixed plantation. Garjan is 
noted as among the must refractory species and there is nothing to show for 
the attempts at artificial regeneration Aitnaarpus chaplasha sotvn in 1919, 
1921 made a good atari but has been ruined by a borer and timber elephants. 
Planrhonia broadcast in strips in 1921 on a clear felled area of bill eveigreen, 
also started well irith good germination and a height of 12 in.'s in .3 months but 
failed oiring to subsequent neglect Cannrium cnplijfUmn has been tried but its 
technique is evidently not yet understood,; it is badly browsed. Tcnninaha 
hialata and T wanii would olm'ouhly present no special dilfieulties in plantation 
after clear felling or under light shade but also give profuse natural regenera- 
tion ; the former reaebes 7 fl.-^ ft. in 12 months. These latter species are not 
however ovcrgi-oens and it is evident that most of the work done concerns the 
deciduous forests. 

OfJicr counfrias — ^No new information has been received 

Stimmary . — Tn localitie.s Avliero climatic or soil conditions appioaeb the diier 
limit for an evergreen climax, clear felling and planting, with or mtliout tawigya 
oroiis, with the species of the moist deciduous forest — ^ivbicb is often already in 
pos'session of the ground from biotic influences — is a peifcctly feasible proposi- 
tion and has been sueee.ssfnlly done in most regions enneemed. Teak has 
naturally been tbe chief .species used, but examples cxi.ri for Pterocarpus, Tcr- 
minalia spp., Alhiczja, Laqerstrocmvi iJn,<i~icgmar, etc Tbe exotic Swietenia 
has also done well in several placc.s. Jn secondary decadnous foro.st with a defi- 
nitely wot climate, teak starts well, but doe,s not continue satisfactorily and the 
same appears true for rolntivcly I'ecent .alluvial soils which have not reached the 
evergreen climatic climax. Pronounced success lias been obtained in the latter 
type in Upper A.ssam ivitb dense line soirings of some of llie species men- 
tioned. 

Underplanting and soviiig of Hopca has been done successfully on a large 
scale in secondary deciduous fore.st reverting to evergreen with a heavy rainfdl 
and protection. 

Clearfelling and taungya plantation -with evergreen Pjpterocnrpus and 
AHorarpus has been successfully effected in R. Bengal vntli the help of a 
Tcplirosia cover crop and Eugenia, Dir1iop,^is and Tlopea are promising under 
similar condilion.s ; dense striji .sowings seem to be ronnirnd. Gmelinn has also 
been u.sod ns a temporaiy nurse crop and nnderplnnling Gwehna •with Pipicro- 
carpus pilosus and 7). lurhirafus can be done. 

Planting up minor ga^is made by selection fellings or removal of valueless 
species has been tried in S. India fairly extensively, so far vdtboiit much success 
and systematic researcb is in progress aiming at establishing artificial regenera- 
tion of evergreen species before making felling.^ in the main canopy, after which 
the technique would be n.s for natural regeneration. 

7 . — Proposals foi tulurc wdrl. 

There is a feeling that there is quite snfiieient overlap in conditions between 
provinces to render or.ganiaed co-<operation desirable for maximum results from 
the limited staff, time and money which can be devoted to tlic problems of the 
tropic.al evorgi'ccn forest. 
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The first step is. as indicated in the J929 Kesolution, a clear decision as to 
what shall be cousideied as constituting tropical evergreen (lain) forest and 
what sub-1 j-pcs lequiie recognition t‘ni practical purposes. It is hoped that the 
193-1 Conference -will he able to leach an agieement on tins point, starting with 
the Central Silviculturist ’.s diaft 

The main a&iiects of the lesearcli wort leqmred are suminaiised in the fol- 
lowing sections • — 

(A) Natural Regenet atwu — 

1 Collection of data concerning frequency of seed years, extent and mode 

of dispersal fioin seed tiees, etc 

2 Dctcimination of condihons favourable for germination and seedling 

recniitnient 

.S Detcrnnnatiou of tJie best procoduie for esiablisliing small seedling 
regeneration or lecriiitment, with respect to mampnlation of the 
several canopy layois inclndnig gionnd weed growth, considering 
both time sequence and intensity — 

(a) Prior to the ma.ior fellings (under sheltenvood). 

(i) "With and subsequent to the nui;ior fellings (in folhng gaps). 

(H) Artifictal Rcgcneraiwn — 

4. Artificial legencralioii as under 3 

0 Artificial regoneralion in larger dealings. 

(a) Dojiart mental plantations. 

(h) Tanngyn iilantations 

The follo^\ 1 ng notes are added in amijlilication of the above outline. 
Ar—Naiuial Rcgenet niton — 

1. Data on seeding and seed dispcisal are besi collected by keeping under 

observation a small luunber of good seed trees, say 6 to 10, growing 
under tlio natural lange of conditions. 

2. Conditions favouralde to germination and seedling^ recruilinent can be 

tentatively deteinuned by direct observation in the forest This 
.study IS lardy pin sued a.s far as is neco.ssnry, for it is quite inade- 
quate to locoid conditions iiieAnibrig on a few .sites Avith good re- 
generation It calls for a systematic tabulation of the factois most 
probablj' iuA'-olvcd, foi the Aicmity of a iiuinboi ot seed trees grow- 
ing nndei diffeienl conditions (or for a .‘•ciies of representative 
spots for dilln.se regeneration) and the deteimiiuition of the highest 
coniniou factor associated Mith satisfaclor> recniitinont. It will 
still be possible that this faetoi requires fuilhor analysis. Thus 
failnre nu.ghl ahvav.s lie found associated Avitli a particular form 
of high canopv and a particular ground covei but only the latter 
might be the real cau.se. The fichl can be greatly narrowed in tins 
way and the tentative deductions tested by folloAving developments 
under the prcAious head, introducing if necessary the conditions 
under udiich .vnccoss is predicted It must be remembered that 
deductions as to Avhat eon.'^liluie rin’ouratilc conditions, from older 
regeneration of nnlmowii histnri, is A'ery risky. 

3 (a). 'When small regeneration is present on llie giound either naturally 

or as the lesult ol operations earned out on information acquired 
under 1 and 2 abo''’e. the nmch more difficult operation, that of 
getting it up into the canopy, lemahis to he done. Existing expe- 
rience all iioints in llic one diieclion tliat the over liead canopy must 
be lightened fioni below npAvaids. and Avhere practical conditions 
allow, inA'Cstigatimus mav safely be based on this premises. Prac- 
tical or economic considerations are Iioavoa'CI of great importance 
and A’'ary much An'tli locality. Sometimes fuel is .saleable Avhicli is 
a great help ; .sometimes small timbei of .second claB.s species and 
poles, ic.. an appreciable pail of the middle storey, can be dis- 
posed of, AA'hieli AAidcns poR.sibilitiep ; but often, notliing except large 
timber of a few selected trees will pay for extraction, and any other 
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fellings must be done at direct cost and may involve destruction of 
grooving stock which lias a potential value for the future. The 
existing proportions of 'such timber trees both of exploitable size 
and smaller, is also an important factor in determining what is 
practicable. 

The general considerations given for research on natural regeneration in 
the Experiinnit-al Manual, pages 107-117, apply, thongli details 
require adapting to this parljpuhii iirohlem. Plvperimenfal Plots 
involving canopj*^ mani]iulation must be relativelv large, or rather 
they must be p^o^^ded with a large surround similarly treated, to 
ensure that the intended light conditions reallv do prevail in the 
plot proper Tn the present case, they must also be large enough 
to permit of later sub-dhision, since the time when subsequent 
operations are curried out is knoum tn be important and different 
combinations ^vill have to be tested And ns tropical evergreen 
forest varies more than anv other, adequate size is again essential 
to give representative conditions and to permit of finding compar- 
able snb-plots for comparative studies Assessment of regenera- 
tion and its progress is most important, and methods must be 
adapted to each series of plots Full enumeration -will be as mis- 
leading as ever, and ennmernlion of stoelced squares (Exp. Man 
page 310) will still usnallvbe the best method, but the squares may 
often be bettor distributed in one or more lines or strips across the 
plot than in a compael indicator plot. The seedlings should 
usually be differentiated into say tlnee size classes such as O-.*? ft., 
3ft . — if ft. and 9 ft — ^Ifi ft in lieiclit. and some TiO seedlings in each 
class arc needed in each plot Tf the individual liistoiy of this sort 
of mimhor of seedlings can he followed in relation to grovnng con- 
ditions (vith a record on FiXp. Plot Form No 6), valuable data are 
likely to ho obtained. 

.\s mentioned, the time table according to which ojierations are carried 
out. is kno^vn to be of gi*ent import, anee, but to a useful extent is 
indicated by the growth of the seedlings Tf a significant lighten- 
ing of the lowoi eanoiiv ro.snlts in a Diomut response, the mdica- 
tion.s are that furilier lightening should follow '=non, whereas if the 
response is slow, there is a risk that further fellings would ) e 
dangerous "With regard to undergrowth, also, f'roatment must 
vary according to its nature and reaction to cutting back ; thus 
i9/ro7u/fln/7ics lnnthn is easily dealt with In- culling back, whereas 
certain other species can only lie got rid of bv uprooting. Repeti- 
tion of cutting back or uprooting mav be miieli moi’e effective if 
done with a .short intei val than if left uiiHl vigour has been rj?gained. 

It cannot be .said that tbe effect of bnniiiig felling debris or cut and di-ied 
undergrowth in evergreen forest lias been exhaustively studied, but 
as a jnle it is impracticable, and .sncli evideaci' as we have ("Madras 
and >Sout]i lleiigal) indicates that it is not advisable. 

3 (h). The study of ostablislimenl of natural regeiioralion in felling gaps 
is to fhi.s extent a siraiiler problem (h.'in tho last in that canopy condi- 
tions are already determined, tliongb conceivably small gaps might 
require enlargement by foiling or giidling useless trees on their 
periphery The qne.slion of burning the felling debris arises^ and 
will nsuallv be answered in the neeative as evei green natural regene- 
ralion is fire lender and onlinarijy even' seedling is valuable, but 
the debris increases tin* diflicultv from wi^cils and climbers and may 
jcquii e piling even if not for Imnilng 

It is iisnnlly necessary to determine . — 

1. "What amount of regeiieiation is nece'ssnrv In ensure llint the gap will 

be restodvcd. 

2. "What tending is nneessmy, parlicuhivlv during the first year or two 

after felling. 

.? The effect of tho size of tbe gap. 

4. Rates of groivih and lienee duration of tending operations. 
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The chief difficallv is to ensure comparability between differently treated 
gaps. To overcome this, it is Kuggestocl that regeneration of the 
desiied species should be sialccd in a number of typical gapb and 
the gaps divided hansversely to their long axib into 6 or 8 sections 
with roughly equal numbers ot seedlings, and the sections allotted 
to trealments ABJiAAFi . . As the lufluonce of the gap extends 
approciaidy into the suiTOUiiding forest, the treatment should be 
lilcowdse extended. The individual liistory of a niunber of seed- 
lings as suggested under the pre\-ions head m‘ll certainly be worth 
recording though it takes time Several si^ecies can ho studied in 
one gap, but llie lay out nm.^1 treat one a.s the chief. 

Treatments must remain chonji and an imjiortant practical point is that 
they should ho fmi.shcd m as .‘ihort a jieritul as possible. It is also 
advisable to avoid renderiug the regenoiation over conspicuous and 
therefore exlia liable to damage bv game. It may tlierefore be ad- 
visable to po'.fpono clenningt' till there is adequate natural re- 
growlli to hide the .‘.eedliiigh and to remove only such of it as is 
directly harmful 

B . — Aiitficial Rcfiennaliov — 

4 (a). There is at present very little iniomation about artificial regenera- 
tion of evei greens under an eveigieen ‘.hollenvood, Ihongli in many 
hirosls natural roirenerniioii is defif*ient and often the seed trees 
of doshed apoeic^ arc too few or too localised {eg., Ilopen in 
Karinn Rbola). The advanl.iges, of having or getting natural re- 
gcneialion aie self evident, but it is probable that some artificial 
suiiplemeiitiiig nill aln.iys lie I’eqiiiicd. At picsent, investigations 
should largely bo limited to the research .stages {Exp. Manual 
page 71) in the ei'orgreeu experimental “ garden 

4(1)). Aililicial rcgoncralion in felling gaps cannot however be put ofl‘. 
Oil various grounds, it is often, essential to continue exploitation 
fellings oven where loguueratiou is detieient, taking such precau- 
tions ns arc possible to ininimibc cnrhuigcnng the structure and 
produciivily of the tor(»sl — -ucli cautions fclliug!> aic actually now 
ui progicss ill many places ns mentioned above. Tlie mbiimum 
liroUlcm is to got up at lea.si as many valuable trees as weie felled — 
though a ease can of course be imule out for rjiishig them el&e- 
W'hero ihan in the felling gap (sec below’) — and to do tins al an 
economic cost. The ^V 3 ^laa{l luocedure of aiming at a compact 
group m each gaj) Keuins a good one from the iiractiwil point ot 
view. Such gaps can nt must he looked after for 11 or 3 Bcasons, 
and Ihcicafter iierhaps a cleaning at lialf time to tiie next foUiug, 
so quiclv eaily giow’th is essential. U’Jiis pie-supposes au adequate 
loiowledge of the aililicial legeueiatiou Icchuique lor the species 
concerned mider gap conditions and whore ilii.s does not exist, it 
should be acquiicrl by small j^cale experiments in 2 or 3 l 3 ’pical gaps, 
fenced if possible and hiid out in lines across the lung Jixis oi ihe 
gap, quite close spacing being pennis.‘«iblo and the lines bemg pre- 
lerablj’ continued into tlie crlge*. of the gup. 

The question of weeding vcibus browsing will be partly ansiveied by the 
expcrmiciits on natuial regeneration. 

Dibbhng seed is a clie.ip opeiation and can be done inconspicuouslj’. I 
consider it deseives mucli fiuthcr tiial with Mesua, Calophyllum 
and At local pus, results being correlated wxth pieialcnt weed types. 
The majoritj' ol sncli oxpei unents in the past lias not been iDroiieny 
maintained how’evei they raaj have stalled. ^J’lic success witu 
dibbled JDipieiocarpus seed in S Bengal maj’ bo mentioned again. 

5 (o). DeparttnenlaJ plantaiiuns offer the great advantages of concciitra- 
ed exploitation and legcneialion opoialions and the impossibility 
of concealing failure to legenerato. I’hey arc open to the siliicul- 
tural ohjeclions to cleai felling with soil exposure and tlie lack of 
the shade required bj’ manj’’ species of evergreen seedlings. Thej* 
'axe open to the management objection of the felling of much imma- 
ture stock. They are often open to piacticol objection on account 
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of difficully in lindiiig the requisite staff and lahoiir for the planta- 
tion and tending worlc. Finally, they arc condenincd on aesthetic 
grounds. The tendency of the limes js .towards demanding that 
our evergi'con forests ahonld.be so. managed as to giv<‘ the full 
timber outturn Ihov are potentially capable.of • if .they cannot yield 
more than a fi action of this, the equiviilent of the non-productive 
proportion .should he handed over for more economic uses ; this 
atlilude is ]iJiely,to intensify vnlh (he passage of lime, and we have 
no convincing ground-s mth wliich to combat it The scope for 
departmental plantations seems In ho limited to the determination 
and demonstration on a .<^lnctly roslrieled scale of practicable 
methods before attempting woih on a larger scale, a worldng plan 
scale, m'th iaunqi/n. Thov should he nndortnlfon where good super- 
vision IS possilile or they will Miiely fail , 5—10 acres a year is 
ample : costs should he loeorded but icsnlts should ho pidged 
laigely indepeiidently of cost in lhi.s stage , experiments must be 
maintained till, the tree cover i.s restored In other lespcct.s, in- 
vestigations should bo »»ii the same lines as for launpva next to he 
considered. 

5(b). Tauupifa plantaiions — ^Tlie objections to the sudden and full 
exposure of tropical forest soils'hy clear felling, vdlh the aggravat- 
ing addition of a hot burn, the removal of one or more agricultural 
crops and the maintenance of the soil in a loose oasilj' eroded con- 
dition, cannot bo disputed in hind, but tliev can in extent. The 
physical, chemical end biological conditions of the soil are all very 
greatly altei’cdin'a gonerallv nnfavonrahle direction and eonsider- 
alile soil erosion is ine\diohle, hnt ■we have to dctei’mine whether if 
we niiniraiso this detciiovation as far as possible, it will he compen- 
sated by the nltiraalc economic gain from the snb.stitiition of a new 
full and regular crop of the most valuable tree species in plac-^ of 
the existing irroa;ular crop in which we have usually hut few and 
scattered trees of value, rarely one tenth of what is possible. 

It may he accepted that a. complete soil cover must he re-established quickly, 
such that erosion and further deterioration arc checked and the building up 
processes brought into play again ; also that the new. crop ^vlth its natural or in- 
troduced undenvood nm.si ho capable.of forming a closed croivn canopy .similar 
to that destroyed There is no clear proof , of the nece.ssity. hnt the indications 
lire to the effect that it will ho very rislty to attempt to I'estock extensive conli- 
iiuous areas with a single species and that our aim should ho to get a fairly mixed 
crop of the better species, mixed both horizonlallv and vertically. In particular 
a good second storey species should lie introduced in view of the usual structure 
of these foic.sts vdth the top storey trees projecting singlv or in groups above 
the general lei'el ; such a mixture would he Mesiia or Dicliopsis with the giant 
Biptcrocarpus. 

Taunqya work ennnot satisfactorily he experimented with on a .small scale, 
as the village and its requiicments for a period of years is the minimum unit. 
For this reason, the departmental plantation .should if possible precede the estali- 
lishmenl of a tmmgyn settlement and obviously such a settlement should he of 
minimum workable size till an acceptable qilantation technique, has been found. 
Once a fainifjiia ^ullage has been settled it is liable to bo difficult to get rid of. 

The chief differences l)e1.woen the species of the evergreen and moist decidu- 
ous I jqios are the need of shade in tho-early .stages' and the usually slower grovih 
of the former. It must he noted however, that these differences are not invari- 
ably pronounced Side .shade rather than top shade is usually what is required 
and can he given in laitnf/i/a, whilst some of the evergreens are by no means 
slow in gi’owth, (c.r/., Jtfnr.arpvs spp.). The obriou.s line of attack is to soled 
a iaimqya crop which will provide the rcciuired .shade or to make use of a coA'er 
or nurse crop The fonner course is difficult, as the, cultivators will only grow 
the crops they are used to, hut ihe point is Avorth hearing in mind. The latter 
course has been adoiited "with success in B. Bengal using a Trphroftia cmulitln 
cover crop and is under investigation u.sing Gmehva as a nurse crop. TFith 
Tephrosia, the problem is to get it tall enough hv the first drv season to give 
the noces.sa7y shade : it has been met by aouing Avith tlie la.st Aveeding of the paddy 
. in August, resoAving as noce.ssary at the time of hnn^est, hut there are practical 
difficulties in that this make.s demands dri_the,cnltiA^ator's time, vrlien he cannot 
LITTIT ' ' ' ' ‘ 
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spare it, and it cannot l)c said that finality has been reached. It has even been 
suggested that the weed JSupatoriuvi might fulfil the role of cover crop quite -well 
and be no more diilicult or expensivc to^ control than the Tcphrosia, and there 
may well be something in this, the fact being that we haVo no experience whatever 
with cover crops other than Tcphrosta. \Vuod growtli being excopliunally luxu- 
riant in tlic type, the early closing of the tree wnopy is even moic impoilaiiL than 
usual and not only for the benefit of lie soil. There arc accordingly definite 
possibihtics in the idea of utilising easily raised quidc growing species such as 
Gindina and some of the naturally growng deciduous coloiusts, such as 
Macaianga, to restore the cover quickly, to keep down light demanding weeds, 
and at the same lime to permit the evergreens between and beneath them to’ 
got well established. This field has hardly been touclied \ ol, but ol)^’lously the 
straight forward plantation work for the evergreens to be grown must be pio- 
perly worked out as a preliminary. 

As regards method of planting, general experience to date favours more 
or less dense strip sowing ns the safest pioccdurc, ensuring the earliest possible 
closing u]j and an ample margin of plants to replace chance casualties which with 
mde staking result in undesirable gaps ; cleaner growth and possibly more 
rapid height growth also result. For species w'hich on account of sliort and 
irregular seed supplies, (Mesua, Ghiia) or slow’ early growth, have to bo planted 
out from nursery slock, it will probably ^bc found Hint thoj’ arc most effectively 
introduced in association with such strip snw'ings of other species. Wlieie a 
simple two storeyed mixture is in riew (c.^., Diptcrocaipus and Dtcliopsis) altci- 
nate strip sowing .seems indicated — possibly again with alternate lines of a 
nurse crop throughout. It is predicted that 3 species mixtures in one fonn or 
niiotlicr are hkeb’ to find favour in time, the tlihd (varj’ing from place to place) 
perhaps in groups among an alternate line mixture of the other tw'o ; or quite 
possibly the second storey species will be varied in succcBsivc lines. 

Until we have fuller growth data, an assessment of the relative financial, 
prospects of plantations of the several species which might be growm— actually 
their number is small— is impossible, and it is more than likely that on most 
grounds it "will be found best to raise most of them together ns a mixed crop. 
This subject has however much more to it in view’ of the serious doubts enter- 
tained in many quarters as to the future of the heavy construction timber 
demand, and other things being equal, the quick growing easily worked 
general purposes timber seems the safecl proposition for the bulk of the 
future crop, w’ith a proportionate of the bettor quality linidwoods for whieli a 
continued demnjid for spednl purposes can fairly be anticipated 

The same considerations necessitate n decision on the question of what is 
pennissible silviculturally and advisable economically w’ilh regard to the inten- 
tional displacement of the evergreen forest type by ontslandingly good deciduous 
or semi-deciduous species such ns took and mahogany. It cannot bo disputed 
that in many localities, the effect of clearing the overgiecn is such as to alter 
grow’tli conditions — ^virtually climate, including the soil — liack to Iho^e asso- 
ciated with the moist deciduous type ; progression to the evergreen climax is 
slow and for practical purposes could be controlled or ignored with organised 
management. In sudi places, w'c may be justified in intentionnlly changing the 
type and we may even be economically wrong if wo do not do so On the other 
hand, evergreen forests where the climate is well w’ilhm the ten':ion line dividing 
the type from the moist dedduous, must be ranintained as evergreen unless it 
c.an be proved beyond cavdl that a departure violating our present knowledge of 
biological processes, is possible and profitable. 

• ' • • • • • 


Notes on the above papet. 

(j) — Change in the nomenclahnr . — Before discns.sing (bo question 

of regeneration of tropical evergreen forests it is uocossary to Imow’ wliat 
exactly the tropical evergreen forests ” mean. 

2 By ** tropical evergreen, forest ” it is perhaps intended to refer to the 
forest tjTpe whidi lepresents the climax vegetation under tropical conditions. 
It is considered that “ Mixed forest at the climax stage ” wall be a better term 
than “ tro]jicnl evergreen forests for such tj^jes of vegetation. This may 
include evergreen forests in tropical climates with less rainfall due to the 
general similarity of the problem of regeneration, but there is no harm in 
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including them imder the same category. The latter type of forests is repre- 
sented in eastern part of Nowgoiig where honsum {Phoebe goalparensis) is the 
most commercially important species and the problem of weeds is no less 
difficult than in Lakhimpur and Sadiya where the climate is much wetter. 

3. Iji the Working Plans of Lakhimpur and Sadiya, a number of forest 
types has been locally recognized and it has been pointed that the distribution 
is entirely duo to edaphic causes. Out of the many types represented in the 
same climate, the hoHong-nahor type in the JioUong {Dipt erocar pus 
macrocarpus) zone and nahor {Mesua ferrea) type in the Outenga zone arc the 
only types of vegetation which represent the (ffimox stages in the same climate 
but under different soil conditions. The problems of regeneration in these two 
typos are entirely different. In the nahor type, nahor is gregarious and being 
a dense shade beai’er, establishes itself freely under a dense condition of tlie 
canopy. In the hullong-nahor type, nahor loses its tendency towards gre- 
gariotibuoss and the overwood consists of a number of species, each -with a 
distinct habit of its oivn regarding silvicultural requirements and rates of 
growth in the seedling stage. In the Surma Valley the climatic conditions are 
different. AVhereas in Upper Assam we have more or less distributed rainfall 
throughout the year, it is not so in the Surma Valley and there is a pronounced 
hot season in contrast to the Upper Assam. The above discussion will show 
tliat witliin the same locality no two problems are alike. A warning is there- 
fore necessary that experience in one province should not bo applied blind-fold 
to another without proper realisation of the factors prevalent in the locality 
under consideration. 

4. Of all the types of forests with which I am acquainted, in Upper Assam 
hollong-nahor l3'pc is the onl}’^ one which bears a close resemblance to those 
that have been discussed in the note of the Central Silviculturist, and subse- 
quent remarks will generally apply to tliis only. In connection unth the work 
done in Assam so far, reference has been made to Terminaba mgriocarpa in the 
note afa a s]iccips of the tropical evergreen tj’pe in Assam but this is not correct. 
It is a deciduous tree flourishing generally in the most recent aJliivinm composed 
of soil rich in silt hardly exceeding 3-ft. in depth with sub-soil composed of 
river sands. 

EcoJiomtcal a<ipcct of the regenetation technique of the tropical 
cx^mjrcen forests.” — ^In Assam we recognise that representation of the valuable 
components in the mixluio is the determining factor of the method of regenera- 
tion to be employed. Unless at least 40 per cent, of llie mixture is marketable 
and tliero is a firewood demand to absorb what irill bo removed in the course of 
regeneration fellings, tberc is no justification for the sacrifice of timbers wliicb 
have a jiotontial value, .simply for the sake of getting natural regenornlion. It 
is realised that propiTlie.s of all timber yielding species have yet to be investi- 
gated and what is coii.^iderod to be useless to-day may be useful to-morrow. Tn 
this conucelion, haitsum {Phoebe goalpai cn-sis) (formerly known as P. 
haincsiana) may be cited as an instance. Before the war the species used to 
be considered as useless, during the war -wo were selling the same tree at Rs. 2 
per tree whereas to-day an average tree fetches a revenue of R-s. 60 to Rs. 70 
and the stock is very nearly at an end. Where the mixture is defident in valu- 
able compoueulR liut there is a firewood demand, we propose clear felling and 
artificial regeneration. In cases where there is neither a firewood demand nor 
the proporliouate roprosenlntion of marketable components sufficiently high, 
our system of management is ‘‘ compensatory regeneration ”, i.e., we accept 
ivhatover natural regeneration i's vouchsafed to us but instead of trying to 
regenerate scattered gaps caused by fellings, a special accessible blanlr area is 
selected where there is a convenient labour supply, and regeneration ,is carried 
out on such a scale that the plantations at maiurity yield the quantity of vain- 
able limber that has been removed from the forest. The economical aspect of 
the regeneration technique of evergreen forests does not seem to have been 
sufficiently stressed in the note compiled by the Central Silviculturist. 

6 The policy of Compensatory Regeneration is perhaps rovolutionaiy, 
but however repugnant it may be to the forester to have unsightly gaps in liis 
forest the policy is undoublcdlv a sound one economically for Assam wherever 
there are blmik 'areas in really' accessible localities (^ye have only too m.^ny of 
these) and insiifficienl labour and funds to fill up both these and the new gaps,' 
being fonned by exploitation in less accessible sites. The essence of permis-^ 
sibb Compensatory Regeneration is that it should cost less to form, bo morb' 
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convenient to mnnnge and, from .its favourable situation, be ultimately more 
valuable tJian regcneiation formed in tbe new gap being caused by exploitation. 

7. Naiinal tcrirveraitOrt . — Only the accessible portions of the hollong-nahor 
typo of forests tuJtil the conditions where natural icgeneiation is considered as 
economically feasible Such areas ate surioimded by tea gardens where there 
is a good demand fer firewood and the valuable conaponents of the mixture form 
nearly 4() per cent The marlcetable species in tliis type of forests irilh their 
fruiting season aic given below. 

HoUovq — Diiilerocay puft man ocai pus — ^February. 

Nalwr- -Met, no fn rca — September-Octoher 

A mat i -Amoora ualhchii — July. 

Sam — Atfoiarpas chaplasha — ^August. 

Makai—Shoi assamica — ^Fcbruaiy-Jdaroh. 

Sopa -Maguoha pdalxna — October. 

Manqliclia ivsinms — Soptombov-October. 

Micl\eha obJouga — Seplember-Ootober. 

M iiH'Utaiia — Septeniber-October. 

M. flinnnfi— Ajiril. 

8. It will appeal that the fruiting season in the case of most of the species 
it, cither premonsoon or iiostmonsoon 'Tnminaba myriocarpa and 
Lauu'siionnia flo’s-K'qinae air not included iii tlie list as these aic not typical 
siiocies of tins type of forests though they are important species of the region 

0 In the nijittti tif seed dispcisal the birds and water plaj' very important 
pait in the case of species .such as aman, sam and sopas of various species. In 
one instance wlieie the canopy was light and was composed of Ternnnnha' 
bdeyica, Castaxiopsis spp, Boyyihar tyialabayicum, Eyigclhardim spp, etc, theic 
was a good .stock of seedlings of niyxayy and olmonsly bi ought in by hiids 
In the case of mboy , the seed.s are taken a long way down by water and seedlings 
of iiahoi can he found in iilaces far away from the mother trees. 

10. The light lequiremonts of the vaiious species differ considerably and 
under a given canopy condition, the leprodiiction and the rate of growth of tlic 
seedling.'' ol diffoveiit spec ie.s vaiy ' considerably. Li tlie Jeypore Reserve 
exiieiimeiital plot where different canopy condition.s are woU represented 
langing from gap.s with full overliead light to places with complete canopy,' it 
was found that as n lesult pf cutting of under giowth (including a portion of 
the underwood) and climbers, there is moie valioy in places where the canopy 
is closed whereas hoUong, sopas, etc., are more ennspicnons in the gaps. 

11 With all tho.se diverse conditions regulating the establishment of 
different species, it is thus likely- that the rate at which the overwood is removed 
will determine the future composition of the mixture. Wliile going through the 
note of the Central Silvicnltiirist, it struck me that this aspect of the problem 
has not been einjilia'siseu. The note assumes that all the components of the 
mixture have the same requirements Tliis may be generally true in the case of 
the nimiGiically dominant species Imt fiom foicster’s point of view, the treat- 
ment should be modified to 'establisli favourable conditions for the valuable 
components though in most cases they represent a small fraction of the total 
unmbei of trees tound in the mixtuies of the li opical evergreen forests 
The note adds that “Tlxisting cxiiericnce all points in the one 
direction that the overhead- canopy must be lifted from below 
upwai'ds ” Such a procedure will only encourage the shade-bearer 
nahot in preference to JioUovg, sopas of various species sam, etc., 
whidi aic u.snally tbe most valuable components of the mixl.nre. In our opinion, 
the removal of the Overliead canopy should he as rapid as possible consistent 
■with the pi ogress of regeneiation-and the necessity for keeping do'wn the weeds, 
and our proposed todiniquo whore vahor is prevalent and, if encouraged, likely 
to become the prevailing species, is to keep .lusl enough seed-iiees and middle 
storey stems to reduce weeding, costs. A- reference . to the photograph of 
lioUong regeneration in the Barra;ian Reserve, will show that the species can 
stand heavy opening out of the canopy and put, on the maximum height growth. 
If file middle stoioy trees are to be kept, it is only for reducing the weeding 
costs. ' - , r, . 
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12. In Cliitlagong and Arakan, it is advocated that regeneration work . 
should precede exploitation work. In this connection it is necessary to con- 
sider the extent of <lamage that might be done to the advance growth thus 
established by suhsequent exploitation fclhngs and also, whether the damaged 
seedlings, when cut back, mil produce trees free from rot. From our experience 
m Assam we voiy much doubt this m the case of soft wooded species, for rot 
is likely to set in immediately they aie out back. The coppicing power of the 
Beedling.S of dilfereut species and their robistancc to Jungus attack should also 
be investigated along uith the experiments carried out on the above line to 
induce regeneration before coming to a definite conclusion. 

13. Art'ificml Hopeneiakon . — From the experience in dilfeient provinces it 
can be detbiiteJy said that the success of artificial regeneration is entirely 
dependent on llie cJioice of species. Artificial regeneration of Ilopea in Madras 
IS bound to he uneconomic if the species grows only a foot a year for the first 
10 — ^15 years. Dense weed growth in the tropical area can be successfully 
overcome, only if the rapid groAving species are selected out of the several com- 
ponents of the mixluio Avhich are valuable. In Upper Assam ivliore dear-felling 
IS advocated in the tiopieal region, Lapei strocmia Jlos-reginae and Terminalia 
myriocaipa are the mam species wliieh are geneially grown and they put on a 
height increment of 3 to 5 feet a year. Dense strip sowing is done for these 
Uvo species Avliore a plentiful supiily of seeds is iiossiblo The defects of strip 
sOAviiig have been reeurded in tlie iSadiya Plan. 

14. In Uie typical eveigreen type of forest in Upper Assam, i.c., hollong- 
nalior tj'pe, more tliau 50 per cent, of the area is nothing but old jhums, at 
present covered by bamboos and climbers and arlificial regeneiation work is 
confined to such areas. Tcrmiualia myiwtaipa and Lageistiormia flos- 
rcfnvac arc not mdigeuous in this type of forests and only tJie rapid growing 
valuable species which arc found m this type of forest as scattered trees in the 
open areas are seloclcd for plaiiling. Such species are generally soyas 
(various species of Jtlagiioliacea?), Amooui walhclni, Cimumomnm, 
glandithfeum, olo. Tlie jilnnting of Ariocarpus chaplasha is inlcd out of con- 
sideralion on accomit of its palalahilily to wild elepliaiits Mixtuie by patdies 
(about 5 to 10 acres) is advoctiled fii the case of those spocies planting is 
recommended on accomil of the (lifiicnlty of .seed collection. Only a beginning 
has been made on {hes(> linos and il ).«« too early to pronounce an opinion on the 
success of the technique. IloUoufj and vahor are the numerically dominant 
spcoics in the stocked areas but their absence in the blank areas even as scattered 
trees is vcta' significant 'Wlieilier the soil has undergone any fundamental 
change due to frequent jlivmi-ng resulting in conditions inimical to the groivth 
of hoUovg and vahnr has yet to he determined. 

15. One thing wo are beginning to slre-ss in Assam and that is the advisabi- 
litv of esciiovi’ing species that are locally exotic. We find that nearly every 
thing can be made to groAv on our fruitful soil and in our fnA'ourable climate, 
but Avorking round Ave find that certain localities proAurle oplimnm conditions 
for spocies that may groAv but not to perfection elsoAvliere. TcrnimaHa 
myt'iocarpa is at its best in Sadiya, honsim in NoAVgong, sal in Croalpara and 
so on, and the endeaAmur is to stick mainly to these species in the districts in 
Avhicli thov really flourish, so far as is consistent Aviih safety. This may seem 
to be playing J'or safety oi .showing lack of enterpri'se, but in the light of Avhat 
has liapp'o'icd in the rest of the Avorld from the days of the disastrous Wevmontli 
Pine planting ouAvards, is the undoubtedly sound, if advcnturelcss, silvicultural 
Tiolicy. 

16. Proposals for fuiure work. — The folloAving suggestions are made for 
natural regeneration 

(1) Data on seeding and seed dispersal. — ^Birds, and Avater play a very 

important part in the matter of seed dispersal of quite a uuinber 
of our important trees and this fact should not be lost sight of. 

(2) Conditions faA’nnrable to genniuation and seedling recruitment — 

3f t.lic Central Rilviculturisi will ennmerat,e the likely factors this 
Avill be very helpful. 

(.3) Deterniinatinn of the best procedure for establishing small seedling 
' regeneration or recruitment, etc. — 

(a) Prior to main felling. — Poferenee may be made to my remarks 
against ** Natural regeneration , 
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(6) "With jmcl subsequent to main fellings (in felling gaps).— Under 
ILe points for delcnninalion, anotlior item should, m my opinion 
be ac^ded after (3), i.e., the effect of the distance between the 
gaps. 

In Assam, we are of opinion that attempting regeneration of scattered 
paps all over the forests is impracticable and in such cases we 
advocate “compensatory regeneiatioii Large numbers of 
scattered gaps cannot be guaianteed the tending they require and 
without the tending in time, the regeneration will be choked to 
deatli by climbers and Avecds. 

17. Foi atiifuial regcnciatwn, a note is leqnired on — 

4 (o) page 150 — ^No comment. 

4 (b) Artificial regeneration in felling gaps — 

Same remarks as under 3 (b). 

5 (a) Depaitmeiital iilaiitations — ^Thc mixed forests afford a -wide range 

lui tbe choice of spedcs. If the right species is chosen and if 
artificial legcncration is only undertaken in areas where there is 
a delinitc firewood demand, many of the difGcullies enumerated 
undei this head will he overcome As legards the cost, it has yet 
to be determined if the natural regenciatiou is ultimately less 
costlv than the plantation Besides, natural regeneration is only 
possible in the host stocked areas which hardly cover more than 
40 pcuit of the total forest area in a given locality in Assam 

18. The (’eiilial Silvicultuiist suggests tlic cioation of plantations with 
hollonq in the ov'eiwood and jujJjoj in the underwood. On account of the slow 
growth o1 tlve species "we arc susiucious about the success of hollovtj in Upper 
Assam and genciallv advocate plantation of species other than hollong and 
mlwr, which are indigenous for the type but are generallv faster grooving 
than hollong and nalwr. "We estimate a rotation of about 200 years in the 
case of hoUona but in the case of other species, a full sized tree can be obtained 
in half the period, 

19. The following statements roquiicd comment : — 

(1) “ Species of the evergreen need shade in the early stage and are 

usually slow growers ” This is not true of the components 
and lu Upper Assam we can choose a number of valuable species 
■whidi do not seem to require shade and are rapid growers 
For instance, Talavma phcUocarpa, Michclia obJonoo, etc., grow 
successfully -\\iilinnt shade and put on a height growdh of 4 to 5 
feet a year. In the Surma Valley wdiere there is a danger of 
drought a light shade of Tejihrosin for the first one oi two years is 
all that is necessaiy. 

(2) 'Suggestion of ISupaforutm as a cover crop — 

Experience in Assam shows that oufte Evpatorium has got a hold, it 
IS extremely difficult to exterminate 

(3) Deii.se strip soudug to ensure {a) early closing up of the canopy, 

(7/) replacemoiil of chance casualties, (c) cleaner growth, and 
(d) possibly moie rapid growth. Tliis is only possible where a 
cheap, plentiful supply of 'seed is available. The objections to 
dense strip sowing have been disciissecl in the Sadiva Plan 

(4) Bcgaiding the mixed plantation, it is doubtful if mixture by single 

trees wdll come to au^^:lling On account of the unequal rate of 
height growth of different specie.s, such a plantation ^vill ultimately 
end in a pure crop of the most fast growing species. After some- 
tniie the species with slower growth will be badly suppressed and 
it is doubtful if they atiU always respond to any subsequent 
opening up of the canopy made in their interest The best method 
of getting the mixture \dll be by patches of pure plantation of 
different spedes — the size of the patches being reduced to the 
minimum consistent wdth facilities for future tending. Wliere 
, simple two storeyed mixture is attempted the lower storey must 
obviously ho a shade bearer wliich in Upper Assam is nahor. This, 
however, should not be put out simultaneously but introduced 



167 


[Item 9. 

»\'licii_ tho canojiy formed by the npijor storey S 2 jecies has gone up 
siinieieiitly high to pcnnit enougli diffused liglil for the hcnllhy 
growth of the shade-bcnr'hig species. Alternate strip method is not 
liliely to be_ sncciessfid ns duo to llio slower growth of the lower 
sloioy species, formation of the closed i-anoiiy ^\'ill be delayed 
which will make the lending expensive.— C. Putlm/aFtha, Stlvicul- 
iurisl. 

( 71 ) Bninnl.’ ^Thc de-scrifition of the Mainimukh forests given in the 
fydiov FoiOfilfir (1934, p, 4(50—4) is preferred, four canopy tier.s being differon- 
tinted. The experimental work in the Chittagong Tlill Tracts has been cairicd 
^ on identical lines ■with that of the Tle.search Bianch of the ^lalay Forest 
Department, and the same conclnsions appear to have been rcacliod. 

Jn contrasting Dio success of the Burma Inoadcasting exjierimcnts with 
007 ja7i, it .should be clear that it has been experimontallv proved in Chittagong 
that niiless the undergrowth np to nhont 20-25 ft is completely removed and the 
canopy .“liglillv thinned to let in diffused light, it is imi^ossihle to get any real 
sueee.«-s fMmi suyiplementing milural regeneration by broadcasting, dibbling, 
etc. Dibbling (notching) has alone proved sncco.'ssful and the reason is evidently 
tbiil the niajurity of ooijnv shed their seeds some time before the break of Die 
rains «Mnd if the seed is not hnried, it dries np before the ladicle can penetrate 
the .soil — r K. ITnwfjai/, Silvimilbrnst. 

{iv) Maihdfi — ^Tn general, natural regencintion of nsefnl species in over- 
. green forests in ]\radins is in most places so seattoied or in such small localised 
patches Dial it i«4 diflieiill to find enough mnteiial to do experiments on, quite 
ajiarl from (iinling enough for introducing tending measures on a ■working plan 
scale w}ien lhe_ experiments hafl yielded results- (Exceptions are Palaqininn 
oVipliniw in "Wynnnd and Palghat, and Poooilnnmron in Palghal. neither of 
which arc regarded as vnlnnhle tiraheis, their sale prices being so low that thov 
barelv cover the cost of extraction). 

Nearly all the Jiladrns evergreens have but a .small proportion of nsefnl or 
accept od (iinhers to a largo proportion of mhhish, and this makes their exploita- 
tion dlflienll and expensive. It appears that concent rated regonemtion 
measures, .such as clear felling and regenerating vrith evergreens under cover 
crotis either witli or witliont taungya is likelv to produce a much greater reinrn 
on the outlay ih.'in diffuse regeneration of felling gaps. 

Another method, not specifically mentioned in the note by the Central 
SiB ienltnrist, is ennoctif rated arlifiei.al regeneration of evergreen snccies under 
.shad<- of evislimr 7«^'crgreeTi fores’t. Expeiiment.s have slio^ni that eomplatc 
sliadc. with onlv the removal of the lowest storeVnp to 10 or 15 feel is loo dense 
fo” almost all the species tried Further experiments ,'ire in progress with 
diffejent degrees of overhead stinde for e,onecnt rated Tegonondiou, and it is 
hoyiod that the best degree of shade for different valuable species wll be .arrived 
at in lime. The, advaiifages of this method arc : — 

(1 ) It is not so drastic as clear felling and does not iuTolvc a change in 

Die evergreen nature of the forest. 

(2) The eoneenlvntod 7 ogenerntion -will he easier and cheaper to tend 

tlian seaffered regenernfion in gnp-s. 

(3) Fencing might, he economioallv possible for _ species that are 

browsed — and most of the species we are Imping to est.ibliab, — 
Arfocarpu.i Infujih, Fjoicinih mnoopJn/lln, Di/por.qhim malohnri. 
c.wv, Aoinoaip^ip frasrinilolius, (Ihifa iravaJirnrira and possibly 
Tlnpan pai'Viiloio are browsed to a greater or less extent 

(4) Tiislead of renlacing selecfiou fellings in the_ gaps where the trees 

were removed, tho most aecossihlo and easilv exploited areas can 
he iTitensivelv regenerated. 

The oh,ieetiona to concent rated regeneration in plantations raised hv the 
Centr.al Rilvienltnrist on page lOfi unraCT’nph !i (g), can all I'o nvevcome The 
silvieiillin.al olijeetion to el ear-felling unth soil exposure and lack of shade unMl 
not arise — file foUing of imm.afure stock of v.nlnahlc! species does nol applv in 
most Itfndras every'^’^PPU as if is veri' ensv to find exfen.sive areas ■v’ithont any 
valuable species. The pr.ae.lieal difiicnlfy of getting staff and labour for 
plnnlnlions and tending work is couniored by the fact that, for the same final 
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outturn of '-alnable timber, far gi eater staff and labour would be required for 
other methods such as establishing and lending scattered gaps or scattered 
natural regeneration. ® ™ 

In connection with this method of concentrated regeneration imder shade 
the ])0SMhililv of inhoducing a modified foim of laumiifa bv raising such .shade 
hearing crops as cardamoms is woith considering 

As stated, the tendency of the times is towaids demanding Unit our ever- 
gieen foiesls should he so managed as to give the full timber oniiurn tliuv aie 
capable of, and it is probable tliat (onccii tinted artificial regeneration* will 
achieve Ihis moic effectively tlian anv other method in forests in ivhich piolific 
natural legencration of valuable cvei green .species is absent. 

A pioblem Avhich is e.\'eicising the minds of lliosc lesponsible for regene- 
rating evorgieeii forests in htadras ns much as any is the selection of species. 
Iifost of the &]iecio« wliicli appear to ho lairlv easy to icgcncratc are of limited 
value (e, #7 Pnlaquunii, DiisnTijhnn, Cnlophi/Ilirw, Cnlhma, Untfhrirha pnimta, 
PorcVonrinoiT, Vainia), and except in uiiusuany favourable circumstances, do 
not cover tlie cost of extraction Mcsiia and ITupcn are at present valuable for 
sleepers but it is considered iiiililcely that wooden sleepers -will be in suflicieiit 
demand 300 veais bonce as to make them saleable Mcfuin is too heavy and 
cross giained for a general utility timber. The demand for Uopea for general 
purposes is limited practically to the coastal tovnis of South Kanara. Gbtfa 
trnimifnnca is a good ornamental timber, but is likely to have a restricted 
demand Anmatpuf^, Aciocaipus and tSfrinicuw macrnpliplla are timbers 
iihicli vill ]iiobal)lv alwa3’s find a sale, but tlie first of these is very susceptible’ 
to damage by animals at all stages of its existence. The last two are also 
.siisccplihle to Innwsing and are not true evergreens, and in concentrated 
plain atioiis would eliaiige the nature of the forest Scarciij' of seed in most 
years is a further difBculty with Acrocatpm Diptei ocat pKn' bonrfUUoni is con- 

sideied a pos««ihilitv but it is doubtful whether the timber will sell as well as 
Jlopea Ihohoha champaca has been suggested but it i.s not Icnown on the local 
maikots Thoie are scaieoly anj' of these spoeies on. which one would feel 
iustified in sinking money in regenerating them artificially at considerable 
expense. A'rfocajpns, raaliogan^' and Arroemnup being possible exception.s, but 
even these have their objections Perhaps the best solution would bo to ask the 
Forest Economist to recommend evergreen species of undoubted excellence for 
general utilitj’ purposes and which, if grown so ns to produce regular supplies, 
would find .a readv demand in almost anv market, and to experiment vith these 
and discover Avhieh can be .successfully regenerated aitificiallj’ under evergreen 
conditions It aiiiiears to be a waste of time and money to experiment with any 
but the species that aie likely to be leadily .saleable at a profit in the future — 
M. r. Laurie. Sdviculhirist. 

(it) Foic^-f Economist, Foiest RGsca,u1i Jn’tixiulc — ^Wilh reference to the 
selection of .sjiecies for evorgrocn forests, I am of opinion that the difficnltv of 
utilising the present “ useless ” trees in evergreen forests will largely dis- 
appear mth the introduction and extension of preservative treatment in India. 

The unpopularitv of a large number of sncli species is due to their being 
(?) rcfractoTj' to sc.'isoning (cracking, splitting, warping and “movement” in 
use), or (n) non-durable against the lavages of termites, borers and fungi. 

Preservative treatment vill remove (??) altogether and will render the 
mo.st perishable vmod as durable as teak if not more so. This is a mo.st 
nripoilant consideration as it immediately opens un a large field for the use of 
formei'h' “ useless ” woods, and turns them into really seiviceable tirahers for 
outdooi use. house construction, and superstmcturcs of .all kinds 

Ajiart flora this it is however necessam' to maintain a supplv of higher 
class limbers for furniture, cabinet making and interior fitments and from a 
purely utilisation point of riow I would suggest the following species as being 
those foi which there vail always be a market 

Arlncarpits hirsvfa — A timber which is usually looked upon as the equal 
ol teak Tt is durable, steady, and one for which there will 
nlwavs be a ready market. . ' > 

Sivictenia mn-crophylla —A first class cabinet wood Rteadv .ond easv 
to season and a timber which should always command a good sale 
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Pentace hurmamca . — most useful timber for many purposes. Usually 
free from knots and blemishes and easy to work, 

Chulcnisia tahularis . — ^An exceptionally steady wood of the mahogany 
family. Oflen fiiiely figured, Ha.'? Ihe reputation of never giving 
trouble after it is made up. 

Pierocarpvs inacrocarpiis . — ^An extremely strong durable hard wood of 
exceptional mcrij. Very stead}’’ and approaches teak in this 
respect. Is considered to bo ihe best all-round timber next to tcalc 
in Burma. 

Ilopra odoraia . — ^A timber which in Burma is considci'ed unrivalled for 
boai-building and structural work. li is a vorj- durable and steady 
wood and owing to its great strcnglh and toughness it is always 
in demand for raihvay carriage and wagon -work and bridge con- 
struction. 

Diptcrocarpus spp — The gurjans are ns\ially first class general nlility 
limbers, but they are not very durable. If given preservalivo 
Ivealmeni tliey are equal to the bosi, and treated gurjan in Burma 
proved to be superior to teak and pyinkado in teredo infested 
waters. 

ITopca pmvlilora , — Similai to Jlopca odoiafn, but mneb beamer. Very 
fileady and durable, and where gi'oaf strength i.s required cannot 
be beitered. 

The above .snecies wall give you .something to woik on. I quite realise tlicre 
arc difficultips abnii raising crops of some of these species, but from a purely 
nfila.safion point of view, they arc amongst llio timbers which mciit earnest con- 
.'sideration. 

If a mixture of w'hito “ box ” woods is required T would .‘.uggost pysoxyhim 
malnlancin)i and Yaicna indicn. Other w’oods of llic .same dc.scription aro 
Camiium ciiplipUuni Sid croxylon lonricpclioiahm, both common evergreens 

in the Andnmaii.s. The timbers me very useful white wood.s popular for box 
making and Tiviteh niamifactnre. Tlie la.*;! named i.«? an exceptionally fine white 
wood whicli should ahvays command a ready market. 

Finally, I would suggest that XyVia ddlnluijornm is a tree •worthy of intro- 
duction if this is possible. The ivood is supciior to -Yfdin arv/ocaj'pa, and in 
Burma the tree prow’s to magnificieuf proportions and the timber is nnrlv, riled 
for groat stv^nglb and durability. It is probably the finest sleeper wood in the 
w'orld — 11. Troiler. 

iv) Andamnvs. — Tlie Central Silvieultnrist has correctly summarised our 
position in the silviculture of evergreen forest. Ve are now’ tackling piujan 
ospi'cially in tlie liiJl evergreen areas and have progi’esse.d a little further than 
appears from kfr. Charainon '.s note In Kyitnnng, a tv]-)ioal bill evergreen 
area of 7,*) acres w’ifli climatic climax vet'pfalion, and in Onitar Island an area 
of K) acres w’itli preclimax vegetation were experimcntallv treated last year, 
clearing all undevgro-wth and raising the eannpv to 30 and -lO-ft. I’lie recruits 
with those already on the ground have responded very well to tlie treatment. 
Forlunafely wc generally have a fair amount, of purjn» advance-grow’lh in 
7iearly all purjfiv a7cas sntlicie77l to give us mnie tToes than are available at. 
p7'e«oiil. if wo can only seci77-e their .sunival. 

Tn Guitar Island due 1f> iwy hca^' felling in the past and consequent 
difiicullv in tlie fi7b.‘’ennei7t mnnip77h7t70ii of the canopy, about 50 per cent, of 
the seedlings died. There was 7ifi ndvance-gi'nwfh in the area. Both the 

— ^]jaTl ieulai'l V TCyitaun'r— arc now' wtH .stocked though not to the same 
exlP 77 t a.s that found in decidiious and^ snmi-deeiduons areas. The gaps are 
filled np with other 77Sofnl species. First w’eedj7ig has just bee7i done .'ind the 
ca 7 io])y is bei 7 ig raised to fiO-ft aeoojxling to the requirements of the crop. 

Though the nrw crojj is nea7-ing com^detion ot i'ts .second season a77d there 
is every chance of its 77ltimato sure, ess, it is too early to be exposed to public 
gaze.— -Z?. S. Clicnpapa, Assistani Fairest Oficcr. 

LmiT 
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by timber extracted. This method of worldng "was too expensive and the 
capacity of road being limited, the <]|uestion of constructing a tramway was con- 
sidered. Tecliiiifal aidvice was obtained. In early 1928 there was a big demand 
for timber .suitable for aeroplane propellers. After discussions the Govern- 
ment of India .sanctioned the scheme and the work was started in June 1928. 
However after tl]e armistice the urgency of the undertalung must have 
diminished considerably. About 3,000 tons of Calophi/lhnn were felled and 
dragged ready for removal when the tramway was completed. The Inspector- 
General of J<\)reats remarks in a note “ This timber is being felled in any iiart 
of the valley from which it can be extracted without too great difficulty and the 
operation is therefore nothing more than lumbering and is doing no good to 
the forest. But apart from this I consider that our olTorts should now be 
directed at regenerating the forest properly and at the removal of scattered 
trees throughout the aiea, either of poon or an\ other species in particular.” 

Mr. Bennett estimated that the total area of evergreen forest in Coorg 
which could be worked was at least, 100,000 acres, 7.c., an annual coupe of 650 
acres on a rotation of 250 j'cars. Sir G. Hart was of the opinion that timber 
bo extracted department ally by tramway and floated from the depot to the 
coast, and tJjat omall quantities of unlmown timbers should be sent to the coast 
to tost the marlcet. He estimated that average final yield of saleable timber 
would be about 25 ions per acre. 

The estimated cost of the tramwa}’ was Es. 9,47,000. 

Gahnlafiov of timber yield fioni Barapolc vallcif. — Total area of valley as 
^accessible i.s 2S,47S acres. Of this 20,242 acres have been slodr mapped. The 
stock map allows 3 qualities of forest and unproductive area. 

I class area. — ^2,700 acres or 13 5 per cent. — ^Yield 26 tons and over per 

acie. 

II class area — 1,325 acres or 21 5 per cent. — 11 to 25 tons per acre. 

in class area. — 3,224 acres or 10 per cent. — 1 to 10 tons per acre. 

XJnproditotive area. — 9,992 acres or 49 per cent. 

However it must not be forgotten that as floods in 1924 washed away the 
tramway, tho.so areas mil not be so accessible. 

Bogeiieiiihon felUuga in Barapolc valley dining 1919-31. — ^As prescribed 
by In.’spector-Geueral of Forests in his note, datctl the 23rd January 1919, para- 
graph (0 and (ii), regeneration felling.s, as an experimental measure, were 
carried ovesr 1,000 acres, in the following five different methods, during 
1919-20 

(1) ajethod of felling — Leave second storey and leave 70 to 100 trees 

per acre in upper storey. . • 

(2) Meihod of felling . — ^Leave second storey and leave 35 to 48 trees per 

acre in top storey. 

(3 Mtlhod of felhng . — ^Fell all lower storey trees and leave 35 to 48 trees 

per acre in upper storey. 

(4) Meihod of felling. — ^Pcll all second storey and leave 70 to 100 trees 

per acre in upper storey. 

(5) Method of felhnq. — ^FeU upper storey and leave lower storey 

During 2920-21 a further 490 acres were under regeneration fellings under 
method (1). . Tffiis area was again felled in early 2922 according to a meihod 
of modified clear fellings. In this all saleable timber was extracted, whilst 
usele.'^B .S})Ccies and immature poles of good specie.^ were left standing. When 
the young gruwtli in this area is sufficiently developed the procedure was to 
girdle shade trees both good and bad. 

One weeding was done in 1920 over the whole area and wherever necessary 
a seconil weeding was also done. In 1921-22' the whole of this 1,400 acres was 
weeded twice. 

Observations for 1930-31 v-hich are mentioned in the Admimstrniion Repot t 
for 1920-21. — There are, however, better results in the regeneration of valuable 
species, where the second storey trees were completely removed. The conclu- 
sions to be drawn so far from experimental fellings are that 35-48 top storey 



102 


Item 9.] 

trees per acio are not too few for regeneration puiposes and that the second 
store}’’ trees sliouJd he removed. 

An enumeration over ten per cent, plots in each of the five diiCorent intensi- 
ties ot 1‘eilings above mentioned, revealed the following results : — ' 

I method of felling — 2,040 seedlings per acre. 

n method of felling— 1,750 seedhngs per acre 

III method of felling — ^2,250 seedlings per acre. 

IV method, of felling — ^2,830 seedlings per acre. 

V method of felling — ^1,320 seedlings per acre. 

Obsei vatious in 1931-22 which me mentioned in the Adm mist ration Rcpoit 
for 1920-21. — Eosults of pre\’iotis years, experimental lellings "in the (ihat 
forests have shoivn that seedlings over ahont 4 loot in hciglit do best in full 
light, whilst plants below 4 feet in height crelainly snller if exposed to full 
light, specially so walh Jlopca pamfloia which is perhaps the most impoitant 
species to be encouraged. The method that is to be adopted for future working 
is to extract saleable timber and leave standing useless species and immatuie 
poles of good species. This leaves ivhat is found in practice to be sufficient 
shade for the young grmvth. "When the latter is sufficiently developed the 
procedure ■null probably be to girdle the shade trees both good and bad. Tliis 
method also is not found to lie inconvenient for logging purpn.sos. 

Observations on 400 acres whcie modified clear fcUinqs were earned in 
1922-23 — The regeneration is doing very well and wo can be satisfied with the v 
method. An enumeration in November 1922 show’od 800 to 1,000 seedlings and 
established young plants of good .species per acre. Tfopea pamfloia is the 
largest ingredient ; at the end of hot weather of 1923. the number of plants 
surviving wms slightly augmented if anything. 

'Rcgenciatlon areas 19l9-2t {Consists of 3 snh-coiipcs). — Suh-coupe 1 — 
(Inspection on rdli Septemher 1034). — ^Timber felling leaving second storey and 
leave 70 to 100 trees per acre in the upper storey 

The natural legeneration is not plentiful and the existing regenoiation is 
mostly under 5 ieet. This gives the impression that overhead light is essential 
to encourage wiiat there is on ground. 

The lloor is clean and an ennraoralion gave 30 trees per acre of the lirst 
storey. The growih is dcu‘’o and the canoi)}’ is about 0 8. ilnny big trees must 
have been removed during the lime the tramway was working and tliis must be 
the reason for the limited numher of tree.s in the nijjjcr storey. 

Enumeration on lath September 1934 gave 700 plants per acre. 

Sub-coupe 3 . — Tinibci fellmg. — ^Leave second storey and leave 25 to 48 
trees in the upper storey per acre. 

Here the regeneration is better than in .snb-conpe 1. Enumeration on 15lh 
September 1934 gave 870 plants per acre. 

There are on an average 30 trees par acre in the upper storey. Eegenora- 
tion close to iramline is mostly w’ithin 5 feet and those higher up* are better in 
height grow’th. 

Sub-coupe ii . — Timber fellmq. — ^Foll all low^er store}’ trees and leave 35 to 
48 trees per acre in the upper storey. 

Hero the regeneration is decidedly belter An enumeration on 15lh Sep- 
tember 1934 gave 1,370 plants per acre. 

The floor is clean and there arc many trees in the pole stage, both of 
important and iniscellancons species 

There aio on an average 30 trees in the upper storey. Almost pure patches 
of Diptcrocai pus indicus in pole stage are seen 

Sub-coupe 4, — Timber felling— "FcYl all second stoiey and leave 70 to iDO 
trees per acic in the upper storey. 

The natural regeneration is plentiful Diptcrocai pus and Eardidclia 
pinnata are mostly seen and certain amount of over head light is necessary to 
encourage what there is on the ground 
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The floor is clean and tliere are on an average 30 to 40 trees per acre in (he 
tipper iSlorey. Higher up there are many saplings of important speeies and 
good patches of Eopea parvifora, Galophylliim iomcntosum, Dipfoocatpus 
indices, etc , are seen here and there. Many trees of hig size must have been 
removed duiing the time the tramway was working and sufficient opening must 
have been crealMil to have given scope to the development of regeneration on 
the ground. I saw some beautiful spars of poon in this area. 

Enumeration on 16th September 19.3+ gave 850 plants per acre. 

Suh-coupe 5. — (Karmlinlr) Timhoi frlhun — Fell upper storey and leave 
lower storey. 

In the western half the regeneration is good and we have some promising 
poles of Artocarpus Mrsnia, Uopra parviflora and poon. To the east there is 
some' reed and natural regeneration is not plentiful 

An onumeialion on 36th September 1931 gave 560 plants per acre. 

]932-2!i arpd. — Sollclcolb . — This is an area 'where a modified clear felling 
was earned out in 3922 over about 400 acres A rubbish felling was carried 
out in 1925. Nothing has been done since. 

An ennraeralioii over 5 acres was done in 1929 and 372 seedlings of valu- 
able species vere found per acre. On an ins])eclion on 37lh September 1934 of 
this coupe, wc saw natural regeneration of Dipt rroca} pus tndiciis, Eopea 
paivifloia and Eaidwiclia pinnatn of 2 foot and over up to poles of 40 foci in 
height and 12 inches in girtli.' 

The regeneratioii is very good. On enumeration wo got 700 plants per acre 
and most of these are over 8 loel in height. The floor is clean and some canes, 
reeds and other useless growth are also found. 

However fioin an inspection of this coupe, one would form an impression 
that the lioavicr the fellings the better the natural regeneration of valuable 
species 

Qiiauttfif o1 timber contracted after 1934. — ^In 3923-2jJ an enumeration over t 
fSollelmlli and kicinonakolli valley was carried out, with a view to provide a 
5-yoar tentative Avorking scheme. On this basis small areas liave been selected 
foi exploitation from 3926 onwards and I pi^^opose merely to give an account of 
what was done in these areas and ’ll hat my imprcRsions Avere on the inspection 
of the.‘'C five year coupes on 15th September 1934 and 36th September 1934. 

Urh coupe 193G. — Aiea 7» acics- Elevation 1,250 fert. — In this area all 
.saleable timber*’ Avns extracted in 3923-24 leaving one seed bearer per acre. In 
3926, a ruhlnsh foiling A\'as done, AAdiich consisted in the reinoAml of all usoles.s 
species. Nothing has been dune since then In 3929 threi- small plots of 30 
cents AVCTC selected in ditTerent parts of the coupe and a detailed enumeration 
of Amlnablc specie.*, (seedlings, ha]jHng.s and ])oles) aa'os made, according to 
Avhich it Avas calculated there A\ero 700 seedlings, poles, etc., per acre. 

i • 

At first one would gather the impression that except for a mature valuable 
species retained here and there, that a clear felling had .almost been done. No 
niiddle aged trees are seen in this area and a uniform groAA-th of trees in pole 
stage is present in the area. There is profuse regeneration of Eopea pai mflora, 
Dlptcrocarpus indicus and the height groAA+h varies from 5 to 35 feet. Eogene- 
ralion of EardwiclnO' pinnatn and Afloc^ipus lni.suta is fairly good and com- 
mon. Eopea parri flora regeneration is scattered throughout and appears 
dominant. 

An enumeration in three plot .s of 10 cents each carried out on 17th Septem- 
ber 19.34 and Avorking on a proportionate basis it Avas calcnlated there were 400 
seedlings, poles, etc., per acre. 

Uiti coupe 1937.— Ai CM 63 acres.— Elevation 1,300 fret,— In this all saleable 
species of 4 feet girth and OA-er Avere cut. Tminediately after extraction a 
rubbish felling was done, i.c., .all mseless species aboA’O 4 feet in girth Avere 
removed or girdled .and no AA’ceding was done and the area left as it was. 


•Salcnblo timlicr includrs till vnlunblc BpcciCT of four feet and over in girth. 
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21,905 eft. of limber "was extracted and an amount of Rs. 4,247 ■was 
including the lease amount of Es. 1,050 ^ ® reaUsed, 

Oil viewing tliG area from the opposite slope one would think that a clear 
felling had been done Only a lew mature trees of valuable species are left here 
and there The floor is clean and some canes, lUacaj-mi^a and soft -woocled 
species are seen scatleiod over the area. The regeneration of Diptcrocarpvs 
Duheus "was profuse and tliat of ITanhuclia jmmata, Aitocarpua hirsiita and 
Hopca pan iflora was faiily good The regeneration of Tfopea parviflora and 
Dipfciocorpus wfhevs was on aveiag;e about 12 feet. 

There are no trees of middle aged valuable species present in this area and 
I think either they were removed at the time of -working or never existed at all 
Tlieie aie indications that only in natural gaps these middle aged valuable 
fipeaes are lound and any natural regeneration on ground is suppressed or 
stunted by the heavy shade of tlie tree's in the top storey. 

Here tliroe plots ten cents each were enumerated and on proportionate basis, 
G60 plants per acre weie found The height of seedlings, poles, etc, varied 
fioni feel up to 40 feet and over There aie some good poles of valuable 
species ovci 12-ins girth in thi«. area The paiticiilars of enumeration are 
given in the list enclosed 

Urii coupe loss — A IPO 127 ones —Elevatiou 1^00 feet — {Three patches 
of 17, 33 and 77 aars) — The same method of felling and treatment as for the 
1927 coupe 

In all 50.943 eft. of timber wavS extracted including 38 poon spars and an 
amount of Es 32,090 was lealiscd including the lease amount of Es. 3,050. The 
regeneration of JInppM pm j iftoia, Hardwichia pinnata and Dtpferocarpus 
vidicits was abundant and other impoitant species fairly good. Three one 
square clicUii plots were laid out lu the three dilferont patches and seedlings 
Ginunovalecl On jiroportionate liasis -we calculated 3,220 plants per acre. 
Seedlings varied in lieight from 2 feet and over up to poles of 30 feet. 

Considering the nature of felling cariiod out, one would expect to see a 
thidi growth of creepors, canes, etc. But on inspection I found the floor clean 
and natural rcgonciation of valuable species very conspicuous. . 

UjIi coupe 1920 — Area 118 acres. — Elevation lr>50 feet. — The method of 
xvoiking and tieatment is the same as descibied for 3937 coupe. 

TTcie 17,043 eft of limber and 14 poon spars were extracted and Es. 6,453 
was realised, wliich includes the lease amount of Es. 3,600. 

The natural regeneration of Aitocaipvs hirsiita, Hopca parviflora, Diptero- 
cai pu^ nuheus and TTai dn iclia pinnata was profuse. , All stages of groudh from 
seedlings 2 feet up to poles over 15 feel high were seen. Regeneration of 
Vateria wdirn was not seen. Enumeration on 171h September 3934 over 30 
cents gave SOO phmts on an acre. 

The floor is fairly clean and some parts of the area are covered with reeds 
and canes. Leca, etc , are also seen It is very interesting to see poles of 
35-ms girth and over of Aitoraimis Inrsuta, Palaguium ellipticmn, Di/soxylnm 
malaharicim and UopPM paiihilora throughout this area. The 'absence of 
laige Ivcos wa.s most poticeable 

V>ti conve 1030 — Area 124 acres {in 2 patches of S3 and 69 acres ). — 
Elpvalinu I.SOO fret. — ^Tn 3930 all saleable species of 4 feet girth and over wore 
cut Tmnifdiatelv after extraction a rubbish felling was done over 55 acre*;, 
i r , all useless species above 4 feet in girth removed or girdled. In the 69 acre ' 
patch no rubbish foiling was done 

An enumeration was done in 19.31 over one acre in the 55 acre sub-coupe 
and 1.277 seedlings, saplings and poles were enumerated 

On 37th Septemlier 1934 an enumeration was done in these two different 
coupes and on a proportionate ha«.i‘?, T calcudated 3,920 plants in the 55 acre 
patch and 2.370 plants in the 69 acre patch. 

An inspection of coupe revealed that the regeneration of all important 
'species w’as proliflc and at all stages up to poles 40 feet high. 
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In the rubbish felled patch the floor is fairly clean and has only some reed 
gro'wlh. The regeneration of IJopea was more noticeable. In the other patch, 
where no rubbish felling was done the floor was clean and regeneration of 
Palaquium elhphcunit Dipt erocar pun wdicus and Calophijlhtm iomni^osum was 
very noticeable. 

I noticed _ some chmbers, which need cultinir clown. ./VU the same (he 
regoueratioii in these two different patches is splendid. This successful re- 
generation must he due to having c.arried out rubbish fellings immediately after 
opdraction of timber in tlio one case and in another to having admitted snflicient 
light by the opening created by the removal of trees of exploitable size 

In this area 47,586 eft of timber wa.s extracted and an amount of Rs. 8,926 
was realised including Rs. 1,800, the lease amount. 

V)64 (oupv — Kelt} bloch.—Ai the Iasi Silvienltnial (lonfcioneu held in 1929 
a resolution was ptisscd that till more wa.s Icnovm about regeneration of ever- 
green forests no heavy fellings should be encouraged ITowever m Coorg we 
thought it advisahle to test the timber market for cvm green species and in 19.13 
a coiipe of .50 acres was selected in Kerli reserve 592 liees 4 feet and above in 
girtli were niaiked for felling, but only 257 trees were felled and 379 logs were 
prepared, n’hjrlv-.six trees were found hollow and the rest were left .standing 
as being loo hig or being nnflt for eoinmorcial pnrpo'?es 

The nnmhev of gaps created was 126 In .Inm* 1934 riopmi pnipijhra .--eerl 
Avas dihhlcd 0-fi. X 6-fl. in each ga]). hut this has i)roved a failure. In July 
natural .seedlings of Tlopra were transplanted into the gaps and an in.speetion 
on 9th September 1934 revealed that Ihev were health v' and doing well, Fn 
some gaps Burma hamhoo enttiiigs were introduced and in many case.s have 
taken. 

On 19Ui September 193*1 a detailed einnnei.ation of natural seedlings was 
made in each of these gajis and also for ten feet out .side. 

jt is yory encouraging to see the regeneration already on ground 
.Seedlings of ITopea parviflma, Vaterin indira, TIouhnvha pnuiafo and 
Djpiprorarptts indkvfi are coming up A’ery well .and are from 2 feet to 6 feet 
high and the impiession one Avonld form i.s to concentrate on (hose saplings for 
the next two or three years, remoAung the .stoiey immediately oA’er head.’ 

This coupe has been diAuderl into 5 strips. 5’he gaiis haA-e been local cd 
on the coupe map and pnrtionlnrs: of eiuimeration Avlll also lie noted on (he 
map. 

It is noAV pioposed to keep foni strips as they are and eoneentrate on the 
logenoiation in gaps and on their edges. In the other ^inps a mbbish felling 
Avill he done during the year. Certain mimher of plots Avill ho laid out in these 
two Ireatineiits and the deA*olopment of regeneration Avill he Ai'alched and 
compared. 

I 

Thalopaiht Jtpu {IJopca paiuffnia) grew.— Mr. Tircmnn in 1921 refers to 
this ITopea area of 16 acres in Avhieh all trees other Ib.an TTopra AA’ero felled or 
girdled in 191<S. From 19]8'-23 climber cutting Avns done every year. T nnyst 
say the I'csnlts arc mo.s1 striking as it gh-cs one the inipressioir of a imre 
plantation of Fopea. The ayerage heiglil aviII he about 60 foot and girtli 
12-inB. T should imagine a thinning out is renuired Tt is the beet regeneration 
seen so far. During inspection avc noticed tbat Fnpra 20-ft. higli Avas coming 
up Amry well in the Rnraia bamboo plantation. ^ 

Gpurral — -It Avns mo.sf noticeable that Amhinblo specins 11 feel and .-ihoyo in 
giifli Avhen felled Avere IioIIoaa’. flh 19.34 eonpo .3fi trees Avere found holloAv) 
Rn in future it is deemed adAURable to vestriet felling from 6 feci to 10 feet as 
trees between 4 feet to' 6 feet in girth have no eommereinl value on the const 

Tlie valuable saleable species are as folloAvs and their present market value 
is noted against each : — 

1. Vaferia wr/fco.-- iAfarket Amine Rs 0-0-0 iier candv /of 14 enbic feet) 

2. Hopra prrmyForg.— Market Amino Rs. 28-0-0 per candy 

3. Dipterornrpvft indintft- -klarkel value Rs. 12-0-0 per candy 
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4. Hardii ickia pinnaia . — ^Llarket value Rs. 8-0-0 per candy. 

5. CalopJiylhim tomentosim — klarkel value Ra 9-0-0 per candy. 

6. DichopMs elhpiica . — ^Market value Rs. 10-0-0 per candy. 

7 Artoca^pus liirsida . — ^Market value Rs. 25-0-0 per candy. 

8 Ariocarpus integrifoha . — ^Slarkei value Rs 30-0-0 per candy. 

9 Mehua /e> j cn — ^Market value Rs 12-0-0 per candy. 

10 Poon <!vajs. — ^Rs. 30-0-0 to 50-0-0 per candy. 

11. Burma hamhoos. — ^Rs. 50 per 1,000 Lamboos (even now these bamboos - 
can be sold for Rs. 10 per 100 at the site). 

12. Ouiinau! hamhoos — ^Rs- 50 to 100 per 1,000 bamboos. 

13. Reeds — (Ocldandra spp.j — ^Rs 3 pei 1,000 reeds. 

Covchimon.—By an inspection of the areas worked since 1919, 1 am inclined 
to adopt the follovdng system of exploitation in the Coorg evergreen forests. — 
Trees above 6 feet in giith should be extracted and those above 11 feet, must 
be girdled or left to die a natural death 2 to 3 trees per acre can be left in the 
top storej’^ as seedbearers. Tinmedialelv after cxtiaction a rubbish felling, 
consisting in the removal of all useless species must be done. It is scon from 
experimental fellings that to piomote natural regeneration already existing 
on the gi'ound the icmoval of second storey trees is most essential Ry 
adojiting the .above sj’stom, we will be rcmoiTiig many of the second storey 
h'ees and suflicient opening vdll also be created in the top • storey. Tl is 
impoitaut to protect all growth of valuable species of trees below 6 feet in girth, 
during extraction.— J E. M Mitchell 
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Rc^iorf of Debate. 

Ml Laurie — ^As the giound has been covered .so comprehensively by 
Mr Champion in his note, I will morclv deal with the points discussed in Com- 
mittee affootina the resolution that I am about to propose. Mr. Champion’s 
note was ciiailated to all Provincial Silviculturists interested in this subject 
for comments. Replies were received from As^am, Madras and Bengal. Coorg 
has sent in a long note on aitificial regeneration in that province and the Forest 
Economist has furnished a useful note on the types of timber that arc likely 
to be of value in the future and- should be considered for artificial regeneration 
operations. 

The Resolution passed at the 1929 Conference read as follows : — 

I 

“ Rr=>oh'ed that this Conference draws the attention of Provinces con- 
cohed U'iili iiopical cverpicen foicsf to the desirahiUfif of solaivg 
regeneration piohlems before proceeding with heavy fellings. 

This Conference generally agrees with the proposals for policy and 
tcsearch in the Central Silviciiliiin.st’s note. 

Furthei it is iccognisrd that re^vlti of rvei green ic^tca/eh woil cannot 
adequately he cT.prcs.sed ivilhout reference to the. forest sub-types 
(within the cntegorif *rainfoieH’ ni ‘iiopical cvcraieen*)- 
Local Silvicultuiisis, in consultation with the Central Silviciilhiii’it 
.should try to diaio up a classification of .<iiib-iypcs 

"With logard to the first part of this resolution, generally speaking no heavy 
fellings have taken place in our evergreen foiests. and the exceptions to this, 
namely Iho clear fellings in Bengal and the heavy fellings in Assam have both 
been done in conjunction with svstems of regeneration that have proved, at any 
rate in the early stages, to be effective. 
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The last part of the I'esolulioii deals \vitli the question of evergreen sub- 
types. The necessity of such a suh-dmsion cannot ho doubted. This is well 
illustrated by llie case of sal whore it was found tliat jirescriptions for manage- 
ment and ieg(Uieralion draun up for one locality could not be applied to another. 
To holvo tlieso pioblcins a co-oporativc investigation was undei taken which has 
resulted in the sub-division of sal forests into no less than 13 sub-types for each 
of Avhich hopaiate Miggostions for management, legeneralion and lesearch wore 
made. Tf such a .siih-diviaion was necessaiy in tlie case of forests of a single 
species, it can be miagined how much more necessary and how much more difficult 
the piolilem of sub-dividing tropical evergioen forest into sub-tjqies foi manage- 
ment and research pui’iioses would be 

This question was discussed in committee and JBengal was of opinion that 
sub-types in llunr evergreen forest were few and well doliiied and are easily 
recognised. In Assam the cconomicallj' useful evergreen forests appear to 
consist more or less of a single ehmav association with holloa ti (Dipt nocarpus 
marrocai pus) and uahof (il/e.sHu f circa) as the chief species, \\ith serai stages 
oonlaining moie and more Tnmnialia inyiwcaipa and becoming more and more 
ileciduqiis the further auay from the climax hqio the foiest i.s, and no special 
suh-division of climax types is called for. 

hi South India the po.sition is dilierent. There aie a very great number of 
sub-types, some fairly distinct hut often meiguig imperceptibly one into another. 
Since the last conference, willi one notable e.\c-epiion, veiy little has been done 
to elucidate these suh-tyiics. The exception releired to is Mi. Venkateswara 
Aivar’s altompl at classilie.ilion of the Palghal evergreen foiesis. Tin's is men- 
tioned in more detail in AIi OJiainpion’.s note, and it is .sufficient liere to sa)' that 
it gives us a good exaiiqile of the lines we should t.n* to -work on. The types 
should hoAvcvev he recogni''e(l bv the eeologically dominant species regardless 
of uliether the\ aic economically \aluahlo or not The necessity for this recog- 
nition ol &ulj-lMte.s ni evergreen forest in South India has been agreed to in 
connriillee bv ihe delegates from j^Iysorc, Travaneore and Jtfatlras, and a 30- 
o]jnative ])ivc.siigation appears to be a iierfectly practical proposition, and will 
accordingly be included in the resolution on this item. 

Dealing next uitli ihe question of natural rogcneialioii, the piescnt posi- 
tion in the dilTorciit provinces i.s given in detail in Mr. Champion’s note, and 
need not be roj'eated here. Generally .speaking, in most locahties natural 
regeneration is iii.sulTicient for the noniial regonerntion of the forest ■\nth certain 
execjjtions. notably Cooig and some of the Dipfciorarp forests of North-East 
India. AVheic natural regcneiation is found the problems arc to discover the 
best ways of inducing it and of getting it iq) into the (op canopy after recruitment 
Jias bee’ll obtaiiii'o, and Mr Chamiiioii lias made proposals for future work in 
Jus report. 

As li.as jdi'cady been slated, artilicial regeneration has frequently to be 
lesorled to. A considerable amount of work has been done since the last con- 
fciciicc in determining the best methods of arlilicially regenerating evergreen 
fou’sts, and ilie most outstanding rc,sult has been the succcshful regeneration of 
ftlcar-f idled areas in Bengal using cover crops to give the necessaiy shade during 
(he o.vtreme >nul,h of the plants. The species with whicli the most promising 
re.snlls'were Iibtniiied were Diptcrocarpns luihhmfus and Artocaipus chaplasha. 
In j\liulras .\vsleiiiatic i-esearch has been going on to determine the best species 
and inolhodi,’ tor planting in evergreen forests both under complete .shade and 
in giqjs, but ultliough a great deal of useful infonnation has been acquired, no 
eom])lelelv leliablc metliod of regeneiatiiig ciergreen forest aililicially has yet 
been discovcied Later work is being dircoled towards discovering •whether 
successful iilaniations can he raised under ihe top cunop's' after removal of the 
-midrllo and lower storeys.' Artificial regeneration work in other jiaids of India, 
notably the Eastern J-limalnya and the Andamans has been progressing. Be.sults 
are described ill Mr. Champion’s note, and be ha.s summarised the requirements 
for further jiivestiirations iiuder the headings of ; — 

(I) Di'leimination of the be.sl procedure for establishing artificial 
repMiiorntion with' respect to manipulation of the several canopy 
layers including ground weed growth. 

{a) Prior to major fellings under sholtor-wood. 
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(b) Wilb and subsequent to major fellings in filling gaps, and 

(2) Artificial rcgeneialiou in laiger cloaniigh cither in deparlmenlal 
plantations or in taunfli/a plantations on tlie lines initiated in 
Eencal. These suggestions are amplified in the later paragraphs 
ol iMi, Champion’s note, and the economic advantages of regenera- 
lion in compact areas, as well' as their advantages from the point of 
view of easier management, are emphasised.. Another veiy strong 
argument in favour of compact regeneration aieas is the possi- 
bihiy of fencing them economically against hiowsing 

The question of what is pcimissible silviculluvally and economically Mith 
regal'd to the intentional displacement of an cvorgj'con forest tjpe by more 
valuable deciduous or semi-deciduous species is one on which a pohey should be 
laid do^\'n. Jii niaiiv cases it cannot lie disputed that the elTcct of clearing ever- 
green forest IS to alter growth conditions, — ^both soil and chmnle, back to those 
of the moist (Iccidnons type and that in sncli cases plantations of deciduous or 
semi-deeiduous species inaj- be successful. On the other hand evergreen forests 
where the climate is well within the tension line dividing the tjTpc from the 
moist docifluoiis will probably i overt to overgroon conditions fairly rapidly 
whatever species is planted on them and plantations of teak, for instance, in 
such areas have pioved failures. As l^fr. Champion .says in his note : — ‘‘ sucli 
forest must be maintained as evergreen unless it can he proved beyond cavil 
that a deparluie violating our present knowledge of biological processes is 
possible and profitable.” 

Regaiding selection of .species for artificial regeneration of cvergi’een forest, 
Mr. Trotter in his note advocates planting timbers that are valuable for general 
utility ]jurpose.s in prcfoience to sleeper woods oi heavy const niclioiial timbers, 
as the future of the latter is not so assured. 

(The resolution ns given above, on page 337 was then proposed.) 

Mr. Trofle). — don’t want that rem.ark of ^Ir. Laurie’s to he interpreted 
to mean that the wooden sleeper has gone I consider — .and T think most people 
do so now— tlir.l the future teiuleiicy in Tiidia will be towards the preservation 
of non-durable ■wood ns against the use of wcll-knowm dm able woods Wood 
piesoivation in Ameiiea and ICuropc has iimv become such a general feature 
that mo.sl nulnstnes will not consider any w'ood that is not treated. There is 
no doubt iliat within the next 20 yems or so v.'ood preservation wull form the 
main feature of the utilisation of wood in India, and I would like nll Silvicnl- 
tuiists to keep this note in mind hceauso it -will affect choice of species used It 
must he renieniberod that an oidinary non-dural*lc wood of reasonable strength 
■with preservative treatment can bo made to hccomo ns good as oi even better 
than such innheis as teak, sal or deoilat. A vciy infciior wood, for instance, 
■which untreated will last 38 months a.s a sleeper now, can and has already been 
in the line as a treated sleeper for 22 years in large quantities. That just shows 
■what can be done by preservative treatment and much of this so-called useless 
wood in the everiricen forest can be turned to as good uses as teak for many 
purposes. Naturally wo cannot foresee wlinl tendency is going to bo. Neither 
I nor anybodv else can tell yon ■what timbei.s arc likely to be required in fifty or 
sixty years’ time All w'o can do is to go on the genornl indications that the 
timbers wbicli India require.s now .and is lilcoly to require for a number of years 
are : — 


(1) The ordinary commercial woods which are easy to season, whether 

they are durable or not dnrablc, and 

(2) The Oldinary wdiite box w'oods wbieb India requires in very large 

quantities and at the moment has not got, and is importing m 
largo quantities. The very hoa'vj’’ woods to my mind are on the 
down grade. 

The seasoning quality of the limber is a veiy important point. It is quite 
useless to giow' limbers that are diflicult to "cason ; nobody will use them. The 
timbers that should be preferred are those that are easy to season regardless of 
their durability as I am certain tbat "within the next few’^ years wood preserva- 
tion ivill extend all over India. 





169 


ITEM 10. 


[Item 10. 


Artificial Regeneration with the Selection System 

In accordance ivitli the resolution parsed liy the 1929 conference, a further 
reijort on tlic experiments on “ gap reifeiieralion ”_in ]\ladras was submitted by 
the Silviculturist and ciiculated to intorcslod provinces (see below). No other 
papei s or notes were received, except for a short comment from Bombay. 

Tlie debate was opened by Mr. Tbf.vou and representatives of Bombay, 
Burma, Travaiicore, United Provinces and the Punjab toolc part. Mr. Laueie 
amiiliiiod his report with later information collected on recent inspections. 

The i'ollowing resolution was proposed by Mb. Tbevob, seconded by Mb. 
Bamibngab (j\rysorp) and passed by the conference. 

RESOLUTION ON TTEAI 10. 

Rk-solvud that — 

(1) Sp<‘ciaJ sicps 1o ohtnm ihc t cffonfn aixon of x'nlnahlp species vx fixe Seler- 
tioxx foiesl are essexiiial. 

(2) Thai ihe xxxvesixqaixoxx of xnethods of ohiaxxxxxxq sxich reqexxeratioix shoxtld 
he eoixiixiue.d axxd thai ihe pap method as aheadx; pi escribed ixx Madras Worhing 
Plans aft'ords an oppoxtxmiixj for sxich ixxx^estxqatxoxx. 

f * t t • • 


PAPER. 

Bjj j\r V. Ijuinin, BilvicxtUxiiisf, Madras. 

Gexicx‘a.1 . — Since the last .sihucultui'al conference, the aidificial regeneration 
of gans in areas of mixed deciduous foiest which are worked hv selection fellings 
has become a routine meabure in several divisions. After three or four years 
cx])Prienee tlie method has become fairly standardised in some divisions while 
in others there is still a good deal of exiierimenting especially with regard to the 
size of the gaps. 

Theory of pap regeneration —-In our better quality mixed deciduous forests 
natural legeueiation of useful species and especially of teak is verj' scanty, and 
docs not rejilace a fraction of the timber exlrnct(‘d In nil recent working plans, 
the best areas of .such forest, — that is to .'sav those definitely suitable for planting 
teak — are denial cat ed and pul into the Clear-Felling "Worldug Circle, for con- 
voi'sion into teak plantations. The romaiuder of the workable forest is allotted 
to the Seleclion-h’clling Working Circle .and consists of a poorer quality of forest 
on the whole not considered suitable for clear felling and planting, though there 
are nearly alwavs small area.*’ of plantable qualitv which arc not suliiciently 
large to be worth demarcating and jmttnig into the Clear Felling Working 
Circle. 

The theory of gap regeneration is that Avherevei a tree has been I’omoved, 
one or iio.ssibly more than one tree should be raised aitificiallv in its place, and 
that once the gap has been .stocked artiticiallv the regeneration should be left 
to itself to fight its way to maturity The method is intended to bo an imitation 
of N.iluie’b method with the extra help of getting the plants artificially establish- 
ed and tended until they are about two years old The actual method has 
diverged from the theoretical idea to a gieater or less extent in different 
division.*!, and is carried out as folloAv.s ; — 

Sclectxoxx of qaps. — A number of factors influence the selection of gaps, and 
not overy gap that is caused by felling a tree is suitable for regeiicumoii. The 
liest size of gap is a disputed cjuestion, and gaps, have varied from small holes 
in the canopy of bamboo forest, about 25 feet ..square to small “ plantationettos ” 
of a half to'three nnarlor.s of an acre, made bv .ioiuing up several natural gaps 
by felling a few trees of useless species which seiiarated them. The standaid 
sized gap in the Wynaad division, where this method has become more regu- 
larised iban elsewhere is about 50 to 80 feet square and the unit planting area 
is 5 stakes X '5 stakes s]mced fJ' X 6'. If a larger gajj is found, two .such units 
and rarely three such units may be. jilantcd in this .space if there is room. The 
unit jdauling area i.s however never allere'd' and by far the inajoiity of gaps 
arc of only one unit size. 

2’hn type of the surrounding forest influences the selection of gaps. Rather 
open forest mth dense Laixtana undergroMdli is considered dangerous as the 
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Lavtam likely to swamp Ihe young plants before they can get clear of it Gap-- 
in flen'-e bamboo forest are usually loo sbatly, and the bole left by oxlraclmg 
a tree usuallv so small that it would close up by llic groudli of the bamboos 
in n few vcai s The nearer the forest is to the quality considered fit foi olear- 
felliii" and planting the better are the gaps. In poor areas — (c.g , Clieclletb 
Coupe 1T — an oi)pii grassv aiea, wilh some poor to fair teak, lanlty Teniiwaha 
rrenidiifa, /lnogr7<>suf! laiifoha, Sliorca tahtrn. Phyllantlm^ and some ivild Date 
palm deliintelv not fit for clear-felling) — ^the gaps have given poor early results 
and aie not likclv to be a success 

The be.st gaps are those in well stocked forest of good quality with no 
liaiiiboos and a light undergroMd:!!, and the hole in the canopy should uot he 
Ip.'^s Ih.ni about 00 feel .sqnaie Natural gaps not caused by actual fellings aie 
utilised where suitable, hut on the whole the mimher of gape found suitable for 
legpneu'lion in a conpe is mndi less than the number of trpds removed m 
‘-eleetuin-fellingB 

The question of the best size of gap will he more fully discussed later, but 
it mav be mpiilioni'd here that it is ex])ecied that a single unit gap (Ji stakes 
stpiare, oi 2-1 Icel sqiiaie planting area), will produce ultimately ‘■omeiiinos one 
final tree, and very occasionally two — the average being probably about 1 33 
trees ]ier cap A double unit gap would pi“obably produce 3 to 5 final trees 

Tlie actual method of formntion i.s *.imple and straightforward. Top ends 
and slash me piled in a lov flat pile 3 feet to .i feet high and covering the whole 
planting area vdth a margin of three to .six feet all rourid and is burnt in Febrn-' 
ary or Mardi A light bum of material thinner than one’s aim is found to be 
nnst ns good as a beaner bum, .and the very severe burn obtained from large 
logs ivliieh go on smouldering for scveial davs is found to be definilel 3 '’ harmful 
Teak s1nmp.s are planted in Apiil Other species such as DaJhergm lattfolia and 
Pfprorat pv^ tiwtfiupivni have been tried lound the edges of the gaps, hut have 
not been siipe(‘ssfiil ehieflv owing to hrow.sing or to suppression bj' weeds invad- 
ing the gaps from outside 

Tevfhna — Adhering to the theoietical method of- small single gaps, the 
idea is that the heat guard together avith one coolv or watcher is able to look 
after and keep properlv weeded about oOO gaps — ? c., 2a0 first year gaps and 
250 .second voar gaps, and in the Wvuaad tins has found to be feasible The 
Forest Guard looks after hi.s whole beat wliich may contain as many as 4- ve.ar.s 
gaps f about 1,000), and he would bo there in nnv case Avhether theie was any 
gap rogenei ation going on or not, so his pay is not cliargrd as an overhead 
against the cost of gap regenei ation in the figures given below. Regaidiug the 
methods of tending, clean .seraping.s aie done in preference to weed cuttings 
whenever the weed grov-th begins to get dense. Tn the second j'ear climber 
cutting has also to be done. Gondihon.s vary so mncli from gap to gap that 
no standardised-woeding tf'chnique can be laid down As a general rule more 
weeding and tending is required than in pure plantations. 


Eairlv — Growth I'anes veiy greatly in diffeient I'ears' gaps aecord- 

ing to the season and the tj-pe of forest, but the folloiviug figures give au idea 
of what is attainable in 'Wyiiaad dmsion. 


Year of 

» 

Locality, 

Height in feet 
m July 1934 , 


planting 

Ma-nmum 

Average 

BomarKs, 

1930 

Chcdlcth Conpo I . . 

18 


8 



Begur Coupo I 

IS 


8 


1031 

Chcdlcth Coupe No. II 

S 


B 

Very bod aren 

1932 

Begur Coupe II . . 

Clicdicth Coupe 1 . 

18 

5 

1 


Unusually good area, — 
much of it lit for clear 
felling and planting 


Begur Coupo I 

10 


*1 

■ 


1933 

Chcdleth Coupo III 

12 


s 



Begur Coupo in . . 

IS 

1 


3 
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TJiprp are no figures available for Mount Stuart gaps but the growth there 
is, on the whole, loss than in the Wynaad. Slocliing is in almost all cases over 
PO per eont. 

Cofti — In the Wynaad, as alrOadv stated, one Forest Guard and one Watcher 
can look after and tend 250 — ^Ist year and 250 second year gaps, after forma- 
tion. Aciuallv in some years, there have been fai fewer gaps made which has 
made the eo.st go higher than is necessarv. The formation cost and tending 
in th" fivst year (including the pav of half a watcher) works out at between 
12 annas and 1 Tlupoc jier gap, and in the second year to between 4 annas and 
G annas if over 200 gaps are done. The second year costs consist almost 
entirely of half of the watcher’s pay CRs 12 per month). A little tending is 
.sometimes done in the third rear co.stmg 0 to 21 annas. The total cost of 
establi'-'lniient is, therefore, in the Wynaad, from about Tie 1-2-0 to about Ee. 1-8-0 
per gaji of 25 plants (= 0.0206 acres). 

Cost per acre actually regenerated is approximately Rs 54-8-0 Bs. 72-10-0. 

At hfonnt Stnnvl it is more difiiciilt to gel an idea of the cost on account of 
thc vai'j iiio size of the gaps, Imt from eoniiting stakes the follo-sniig costs were 
arrived at : — 






First year cosfs. 



Yenr. 

Nnmlior 

ol 

eaps* 

Total 
area of 
gaps 
acres. 

Average 
nren in 

(acres). 

Total. 

Cost 
per gap. 

Cost per 
ncro 
planted. 

RcmarkD 



■ 


Ks, A. p, 


Rs A P. 


1081 

GC 


o*no 

761 12 0 


117 0 0 

Second year cMts not 
roliablo. 

1082 

GO 

1 

0-074 

IIG S 0 

2 C 0 

44 10 0 

Scrond year costs 
Its. 24 = Eo. 0-8 0 
per acre. 

10.88 

30 


0 034 

01 0 0 

2 1 0 

61 0 0 


1081 

• • 

1 

• « 

300 0 0 
appro.^- 
malo 
ostimnlo. 

• 

46 0 0 

^fumbe-r of gaps not 
Kuonn 


Second year co.sls unll probably Iw about Its. 20 to Es HO per acre, and o\niig 
to the bad r*ogro^vtb of bamboos and Lm\Utm in inneli of the area, tending vill 
prob.-ibb have to bo eonliiiucd for at least aiiolber two years in the .‘•mailer gap.>s 
and in llie vorat places. Tt will be noticed (bat the average size of ga]i at !Mnnnl 
Stiiari is anything from 1] times to .5 limes the area of the unit gap in (he Wynaad 
and SOUK* of (he so called' gaii.s al ^foniit Stuart aie over half an acre in extent 
and arc in fact little plantations. 

Fnlurf rcsvUs. — Tbeiv* are some old gap.s regeiieiated in 1017 to 1010 
in Begiir r.mge in the Wynaad in an aien in which bamboos bad previnusly 
flowered priibably about *It)14 to 1015. Tlio rientrnl Rilvicnltnrist .saw some 
of these gaps Avlien bo came down to Sladras and wai. unkind onougli to lake 
a pbotogra])li of a realh bad oii<* in wliieh (be hovfum had .swannod ovei tlie 
lop of the young leak poles and benl_ them over Even in that photograph 
however a straight ])ole or two aic vi.sible and that i.s all that is aimed al 
This work, however, was not (luHe (v])ical of our jiresont work in that the gaps 
^\cri' rtf laiwr evtent (1 to 1-1 chains square) and frequently merge into one 
;inothei. The best stems are 'about 21 fc-et in girth and up to about 50 feel 
high already. Tliis forest is mostly of good quality fthnugh badly over- 
W(7rkc(il) ami miicli of it would he eou-sideied fi( for eleai'-fcllmg and planting. 
Laniava, climbers and (‘lopbaiils have done a Inl ul' damage and hnmboos are 
beginning to do a good deal of suppression, bnl in .spile of ibis a lar^e nninlMu 
of ijsufnrp'iles aie on tbo ground The District Forest Officer considtrs that 
most of the original gaps can still be traced on the ground and that about 75 
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per cent of them could be called useful, lia^ung oue or more straight established 
trees in them In the mam, this old example of the method is sufficient proof 
that, Til siiUablc locahhcft, gap regeneration is effeelive m improving the forest 

'Pile oiinosite is the case howevei at irouiit Stuart, -where most of the 
gaps r)l:nited in 1928 and 1929 have siiilVred Iroin a gregarious bamboo flo-\vcr- 
ing and a consequent inundation of Lanlaita and other climbois, -wluch have 
svanpicd tiiein Very fe-w teak are now to be seen It apjiears therefore 
that nioio caio must bo taken in .selecting suitable areas for gap regeneration 
if .succf^^s IS to be assured 

Finaiinal justification for gap tegninniioit — ^Every tree that is felled in 
selection lollinga Auelds a pioiit, after deducing exploitation charges of any- 
thing from 2 annas to Tto. 1^0 per cubic foot or more accoiding lo the species 
and state of tlie market, — sav about Bs. 20 to Es 30 per tree on tiie average 
(a conscivalive estimate) Wliatevei the ligurc is, this profit must be regarded 
as a present from I^'atiire as it wore, and wo aic not entitled lo podiet it -with- 
out making quite sure that the tiees felled aie replaced. This operation, 
we have showni, costs about Ec. 1-4-0 to K', 2 per gap, an^ in suitable areas] 
should produce about 3 l|3 trees per gap. Jt is evident llicreforc that to 
replace a tree which -will give Es. 20 to Es 30 — clear profit on exploitation, an 
expenditiii'p of about Re. 1 to Re 3-32-0 only is required. There are, ho-w- 
ever many fewrer gaps than trees felled, but even if the expenditure went up 
to Rs 30 or more the operation -would be justified in itscK, — provided that 

(1) The method is successful, 

(2) Oheaper oi more efficient method.'^ of legonerating the forest can- 

not be found. 


Psychological justificahon for gap rcgcncrahoii. — The beat guard -wdio 
lias nc'tliing but protection and collection of gi-azing revenue to occupy his 
time soon loses interest in his foiest An operation like gap regeneration 
wheie he has to -work -^lith his own hands and .sees the result of his labours 
before his eyes is a great stimulus to the subordiiuite, and gives him a iic-w 
interest in his w'ork, and in the foiost 

Lilrhhood of ultmatn success— in the paragraph on the financial justifi- 
cation of gap regeneration t-wo prordso'^ were made, one of wdiich was that the 
method must he .succesful. The indications given above aie that the method 
IS Jilvoly to be successiui and to give one and oceasioually two liccs per gap in 
suitable areas. Though the meiliod has not been tiled long enough to oe eei- 
lain, it looks as though it is liJjely to be uiisuccessiul m — 

(1) Poor quality arcus, which aie obviously not fit for teak plantations 

(eg , Paris oi (Juupe II and HI Uhedleth). 

(2) Bad Lantana areas with open canopy (c.g., parl.s of Coupe 111 

Begur). 

(3) Bamboo areas, if a fiow'eruig ib lilcely to lake place within three or 

lour years of foiination and also it the bamboo is dense and high 
bo as to ovei-sbadow the gups (c.o., Mount aiuaiT 1928-29 gaps 
and some ol tlic Bogur Coupe 111 experimental gaps m bamooo 
areas). 


(4) Areas wdth a dense shady iraden\ood up to half or three quaiLers of 
the height ol the top canopy (c.g., pails of Coupe I Begur, wheie 
the plants have giowu so spindly lliat they have fallen over). 

The raclluid appears only likely to be successiui in areas v/Uhout much 
Lantana or dense bamboo in w-cU slocked forest oi good quality fit ior planta- 
tions, or ol medium quality not quite iit ior plaulaiions. " ^ 


(Noik— T bs, ^vould not Apply lo the Bombay mi-lhod of Jmge mo* winch appear lo be 
feinted lo a poorer quality iiilhei open IciiU beanug ioicfet It is only applied to lUe nietborl ot 
raifeiug teak in femall gap-i in the canojiy, 50 to 00 Icet squaie ) 

The artificial stocking of felliug gaps with leak has proved 
at any rate in the early stages to be a &ucces.‘>tul meiaod of regoneiatiiiir mixed 
deculnou.s forests -w-oihed l.y seleotiun fellmgs, piovided that suitable areas 
are chosen iiie limitations ol the niothod ns legards suitabilitv oi Jocaldi^ 
aiu now being rucogmsed, and it is not yet Jaioivii how the trees-wuU develon in 
later years under diffeient conditions. Indications are that on the ai'eiS nf 
least ono tiee and possibly slightly moie will be ultimately obtained nei- ^ 
111 suitalile aieas, and it this is acliieved tlie method will be financially sound 
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Notes, 

liomhaif {Gap legcneiaiion ). — gGuoral body of opinion in Bombay is 
against allomplnig to form small patches of regeneration in gaps in irregular 
forest on account jiarlly ol tlie expense and difflcnlly of maintenance and partly 
on account of the gcneially uiisatisfactoiy results obtained. These imsatis- 
factoiy ro.sults are A'ariously aseiibed to root comjietition, driii and shading, 
but niiiy also bo attributable in many cases to difliculties oi maintenance . 
(Jfiscs in which such work has been done in Bombay have been usually with 
teak, and larger areas amounting to definite plantations appear usually to be 
nioie suitable, llxjierience in Bombay therefore endorses the opinion expressed 
in tbo first part of liosolution 10 of the 192D Conference. — E.J. Garland, TFo» Icing 
Plan Officer. 

t' 9 m ^ * 


Repoti of Dchale. 

Mr. Tieior • Gentlemen, J am only o])ninng this debate OAving to the un- 
forluiiaie absence of Mr. IVilsoii, aaIio should have been here Avith us this 
morning, bui luio had an accident Since the last sihdcultural coulorenc* 
atienli<in has been directed tOAvanls methods of innintaiuing tlie stock of A*nlu- 
able h])eeie.s under the selection system, and at the A*L*ry out sot 1 should like to 
lay it doAATi as an axiom of forest nianagenient that no selection sy.stcm is a 
.system ai all unle.ss stops are taken to jjcipetuale the A'alunble species groAving 
in the foiest. Noav Avhat is this method ol gu]) logeneration ? It was started 
some years ago in the IVynaad by the loivil stalf and is noA\ a ])rescriptioii of 
several Madras IVorking J^lans. The theory is that afiei felling in mixed 
deciduous 1‘orcst, suitable areas AA’lierc there i? complete OA'erhead light are 
selected, the felbng slash collected and idled and then biiint and teak planted 
6' X 6' to the extent of approxmately 25 plants. Tending is cairiod out by the 
forest guard for a couple ol yoais and then the plants are left alone. Cer- 
tain plants in those gaps will sui'Aive and thus enrich tlie mi.xod nature of the 
crop. If after each idling cycle such aa’oiIc uas earned out, an appreciable 
amount of teak Avould ho obtained in the.se mixed forests. hVom Avhat I have 
seen of the deciduous foiesl of ^ladra.s both in tlie W.Amand and in Jlount 
Stuart, I liaA'o formed tbe opinion that there is practically no natural regenera- 
tion of teak in llie belter areas. Natural rogoncinlioii ol teak i.s obtained in 
place.s generally on tbe very Avorst areas where the rainfall i.s Ioav and Avliere 
the crop is of a A'ery second grade lyp«*. In the betlei aieas Ausilcd practically 
no rogeiieration of teak aauis .seen. This gap method is only an attempt to per- 
petuate the groAvlh of teak in .such areas, to obiain norinnl roireneration and a 
normal di.slrihulion of the acre cla'-ses ; (!n' alteinaliA'c appears to lie to cut 
the teak iioav and to bwe the future to take caic of itself. 

NoAr IheiP is one important inatler Avhich ha.'? not a])])eared in any of the 
notes Avhicli Iiave boeii Avritlon on the snhffct and Avhich I .should like to hrhig 
to yonr notice. Tn years to come, gentlemen, out Avork AA'ill lecciA'c a consider- 
able amount of criticism from the LegislaliA-e Council niul from polilician-? in 
general. If A\e do not maintain our forest estate in good mder aiid if Ave can- 
not shoAv that the forest pro])eriv comraitlod to out ch.arge is being aa'oII managed 
and is yiroducing a reaponnble rnA'^enne, llmt property Avill he taken aAvay iVwm 
UP. There Avill be nmnerous arguments, lliol the land is lerpiiied for coffee, 
tea or .sugar-cane. There are a liundri’d niul om* perlectly g«iod argumenl.s 
A'diy forest land should h'’ disfoiested and handed over to private jieople for 
groAA’ing some other cro]). Ah in other eonnlvie.s rtf (he Avorld. Ihe.rc is likely to 
he pnii‘;ifloTahIo competition in order In got .something for nothing out of Gov- 
orimient ; and if, Avhen a minister puts a question tn the head of the depart- 
ment “ Avlmt good are you doing AA'ith such and such a forest ”, wo have 
no ansAver, to mv mind it is inevitable tlial a^o shall lose that forest. There- 
fore I would (‘inphnsise this point (hat if is ineiiinheut upon ns to make the 
best n.se of eveiy acre of veseive foresl.s that avo AVish to hold. Now you 
are all aAvare that it is much easier to proAv leak hi a plaiilation than* as 
unoATn aged high forest unrlor (he .selection syslom — very much oa.sier But 
tho fa<’t remninr that avo have thonsnnds of acres both in India ami Bunna 
AA’liieb lliere can be no question of converting initi ovciiagcd high forest. In 
Bucb areas ymi may have poclrets of land AA’bicb avo suitable to produce* high 
. quality teak ; you may liavo other arena whicli Avill not produce teak but 



174 


Item 10.] 

will produce other species ; economic conditions mav not justify the making 
of exlensiv(> plunfalions in ecrlam area^. The fact lemains, and we .shall 
never eel over il. that we have larjje areas of forest which will always re- 
main iniflei tin* cplcction system and I think it is our duty to determine the 
hc'si met hot! ol inanaging ' such foiesls under the selection system, it has 
been point od oiu that on linaiieial grounds and on considerations of forest 
manai^onienl it ould he .simpler, lietter and cheaper to select a small aiea 
oni of the ainnii.l coupe, plant that up with teak and neglect the lest ; even 
if that IS cheapcj, even if toi ever\ rupee spent yon can produce a little e.\lra 
\olinne in th.'ir way over the oihei, ] do not agi’ce that it would be .i sound 
policy In allow the whole oi the rest of the coupe to be rendered completely 
unpioduGiii'c, W'limh is w’hat ivill happen nnle.ss steps are taken to perpetuate 
the better species It is perfectly true that these gaps, plant for plant, cost 
soniewdiat more than a teak plantation On the other hand they have the 
great advantage that the forest guard has something to occupy his time It 
is the standard practice that the forest guard, and possibly Ins friend have 
to look after the gaps which have been made m the coupe m his heat lie 
has to plant them up, he has to tend them, he has to look after them, .nid he 
IS veiy piond to take any inspection officer round and show him the trees 
growing in these gajis ; 1* think this is a very valuable point 1 have seen 
these gaps niysclt , 1 have seen some of the old ones and I have seen some 
of the later ones, admittedly .some of the old ones have been lost . Lavtam, 
■wild ole])liaiils, and various misfortunes have overcome them, hut nevcithe- 
less one nr more teak have usually cairied on and -will provide malnrc trees 
■when in yeais to come selection felling comes round again It has been 
Slated that ronsideiatioiis of finance should he held to be of greater im- 
poi lance than othm considerations in our W'ork I haim a nolo Jieru which 
reads “ uiiioinmatcly in this materialistic age the sentimental and asiherie 
■justification lor gap regeneration wiU not be allotved to take precedence 
over the economic and financial arguments in favour of small teak planta- 
■tioiis I eaiinoi suppoil that statement. I lliink we have something more 
to do in this world than to produce large numbers of nipco^ TJic caic 
of the foiests of this land has been placed m our charge and our successors 
m yeais to come wdll judge us not by the number of rupees we pay into tlie 
treasury but by the conditions of the crops they find growing on the ground. 

I m-aintani that it is our duly to do the best we can for eveiy acre of foicsi 
we put nndci the selection system. (General a&.seiil was indicated). 

Ml (rinlaud • 1 do not know’ whethei tin’s wall be agreed to but I am 
speaking lor I'ombay as a whole regarding tins question of gap regeiioralion 
It IS lather a question of names. The piinciple that we slionld replace in 
some way or another the timber removed ui selection idled .ireas I think all 
agree to But cmr difficulty is, that as the Divisional Forest Officer and every- 
body oLse moves on very rapidly, the small gap gels lost, but if it can be 
extended and rccoided as a small plantation then jt has some o'fficial status 
and w’lll iceeive some attention as such. The attention may be only at long 
intervals but it does get some chance of lepayuig in money what ha.s been 
spent on it In other w'Oids theio is something m the argument Ihal if it 
cost iiotliiiig a planted np gap is better than iiothiiig at all, but that if yon 
ai’e going to spend money on it it is better to enlarge it. even sbglitly, to the 
stains ol a plaiilation. 

ill?'. Lauiic . Tlioie ai’e certain lestiichoiis to the method of gap legenera- 
tion that w'o aie hegiiiniiig to appreciate. The original idea was tlial W’e 
should have small gaps roughly about aO feet squaie and tlial tlic actual 
planting in the midcllo should be about 25 feet sqare, and that is the umt 
W'O should like to consider as a gap Now it is veiy evident that Ihe lugger 
the gap rhe hotter the plants in it giow’, for root' competition, shade, and 
mmieions oilier factors come into play Another point is that w’o aie find- 
ing fiom c.xjieiience that it is the bettei qualities of forc.si that give u«. the 
most successful gaps, and that the jiooier the quality of the iorest the less 
successful ,*110 the gaps, which may even oomplelely disappeai in many 
places Olhei faciors such as Lantana in open forest, or hambons, may make 
ail aiea luihuitablo ] have jnsl boon ovei .some of tlie oiiginal experimental 
gaps at jMonnt Stuart, in an area where thorny bamboo h^ad seeded shortly 
after ijlanling and of 22 gaps that weie inspected, I found teak trees in 4. Out 
of those 4, one had 5 promising young trees in it ; two others had two promis- 
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ing trees eaol] and another had one jnst showing above the Lantam. In 
good quality ai-eas however we do got .most surprisingly good icsults En a 
couijlc of > ears we sometimes get the teak up to 8 feet and the results look very 
promising. With regard to the original gaps that wore planted in 19JS. from 
which the iiiB]nration for the later gap planting was taken, there we Jiad a 
fair amount of success The quality of the forest was gt>od, and there -was a 
ccrliun amount of hamhno in it. The Diblnct Poreisl Oflicer llnnks lhal lie 
can now I’eeognise about 75 per cent, of the gajjs, and although many of them 
have heeii damaged by Lantam most of them contain at least one lU’onusLiig 
tree. On liiiancml grounds the gap system can he shown to he economically 
sound on its own mciits ; that is to say, in suitable aicas a gap cnsis about 
two rupees to establish and on an average wo cxjjeel to get at le.iht one and 
proLahl)' one and half trees per gap A good tree iii a good quality forest 
may give a rc-lurii, of fifty or a hundred rujicos But wo are linding that it 
u often very dinicult to find a sufiicient numbci of gap.s .suitable to roiilaee 
the number of trees removed. We aie improving the foro-sls only locally, 
and according to ^Er. Trevor’s argument it would appear that we wmihl hardly 
bo gustiiiod m doing the present selection fellings in areas that arc not 
suitable for gap regeneration. 

The question of small plantations as compared with gaps has been raised. 
As JEr. ’I’revor said, economically and financially the former arc .i belter pro- 
position for the quantity of teak that you can produce at a given cost, ilr, 
I’revor urged that the rest of the foiesl hliould not he devastated After our 
selection fellings in which we remove our good Kinds of trees, the interior species 
come in irnni seed and the forest iloes degenerate economically and in tune 
you would have a forest which has practieally no valuable trees left in it. But 
there still would he a forest and an aiea of plantation in the most suitable 
portion of that forest will produce a larger qiiaulity of leak for the same ex- 
penditure than would he ohlaincd fiom an equivalent area of gap icgencration. 
You are not destroying the forest ; yon arc meietj transferring the pi'oductive 
capacity to a small area instead of siueading it over the whole forest. 

Kegaiding the psychological aspect, the foiest guards do take a vciy great 
interest in their gap rogeiioratioii work. J think it could also ho argued tlial 
a foro.st guard would taltc a similar intcre.sl in .small plantations and ho might 
even do lanugija in small planttitions which Avould he an additional incentive. 

It is true that we ]la^e iirnctieally no natural regeiierntioii of leak in our 
belter quality areas. Year after year .selection-fellings have been going on and 
the forc.sts had gradually deterioi at ed until this gap regeneration was started, 
and it is hoped that by this method we .‘iliall gradually improve the productivity 
of our 1 orests under selection-fellings. 

jl/r. Villat : I have really nothing to report on this ninltci, but when the 
ln.spcctor-Geuoral goes over to Hunna, as lie is going to <lo veiy shortly, he 
will also find theie as lie found in Madra.s, that natuial rogenoralion of teak is 
conspicuous by il.s absence in the selection foiests, specially in llie lietler areas. 
What j\lr. Laurie said about .Madras idso appears to be a])plicahlo to condi- 
lions in Buima. Speaking on vciy general lines wo ha\'o divided our forests 
up into what we call accessible forests and forests whicli can he made acces-siblc. 
Tile lonucr arc luiowii as the local trade worldng circle and it is there that we 
Ixavc our tonic plantations. 1 am spealcing now more pai-ticulariy of the Pegu 
yomas that is to say divisions lilce Thairawaddy and Toiingoo. Une of the 
great points in malcing those plantations is first of all to extract liom the plant- 
able area all the marketuble timber. TJie scheme starts of first of all with the 
stock mapping of the area and tlien the girdlmg of teak, followed in three years’ 
lime by the extraction of teak and that is again followed by the uxlraotion of 
other species, and in due course by a burn and the usual plantation work. 
Behind this local trade working circle wo have our main selection forests and 
it is certainly a fact in my opinion lhal in these areas more work must he 
done in the way of regeneration. But the diflicully is the enomiouB areas that 
are covered and the degree of control required. We can omit perhaps allogctlier 
any considerations of revenue from other species, hut if other valuahlo species 
cannot ho extracted we iniglit just, as well fell iliem or burn them. The reason 
why plantations have gone forward so much in Burma lias been due to the fact 
that we preferred this method of icgenerating and imjiroving our forests 
ratlicr than Irj'ing natural rcgenciation in the selection forests in the intorior. 
Oonditibns thbre s'dom to h‘e ratlicr similar to Avhat Madras lias found. 

MFRI 
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il/;. Pillai : Our conditions are moir- or less the same as in ^laclras and 
we al'^o are t lying to do something in the naluic of nhat lli Laniie has dos- 
ciil)Gd As logaids teak in all the places whole wi* have tried these experi- 
nieiitp, Ihe umiIi has heen Mieccssfnl hul that is prohahly due lo the spiXiAl 
suitability ot the locality. 

d/i itanunKja) : We started this «ap 1 egeiieralioii as far hacki think as 1906. 
Q’he iniiiciple adopted was that frees should be felled uf gioups of two or three. 
All the bamboos wcio felled, the slash piled and the whole thmg was burnt 
before the teak was iilaiited. The ic^'iilt is gencially satisfactory. I had an 
oppoitunity a couple of months ago to see the work that I had done as distiicl 
olliccr in 1.914 and I was satisfied with the lesult I agree that it is absoluiely 
neco.s.>,aiy that wbeie fellings take place m the absence of natural legcnouuiou 
some aiiificial regeneration must he done (Jonsideiing the amount of rcvniie 
obtained lioin the solecnon forests I think it is necessary even at a certain 
c.vpense to lophue the stock which we have removed f eonsider lliat the 
expense involved i.s not so high as to prevent onr doing this 

Ml fimuihtcs ; Actuallv v.e have noi go( anv ga]) planting in the United 
Piovinces Our main '•petie^ under the ‘-clechon system is sal, and sal is an 
cxtiemelv dilhcnll species to glow in any v^ay Avifhonl concentrated working. 

Mi Siniflcr Sinr/h • This teim ‘ gap regeneration ’ is rather new to me, but 
in the select KJii I’niesls of the hills I am definitely of opinion that planting ran 
bo very ca.sily lioin* so fai as flu* dondai is eoiicerned. Indeotl this 13 presci ihod 
m working plana. 

Ml. Mobhs ilav I ask what eonliol yon h.avo over these gaps Do you 
keep a recoid of the iinmhei of gap.s ydanted, do vou keep maps 01 wliat do 
you do because otherwise they will he eoinpletcl}' lost sight of " 

Mj Inn or All the areas m the Punjab selection ^^o^king plans in the 
hilhs tliai .lie piescnbed to ho legoneiutotl or specially planted up are eolouieci 
pink on thef maps by the working plan ofticei ; this does not apply to fmall gaps 
which are ev'ijecicd to regenerate naturally bin if the working jilaii ofticer finds 
.a blank area in a selection compartment or an area which is to lie given special 
attention, lliat aioa i** maikod innlc on the map. 

Ml Lainie • Every year .all the gaps are actually marked on a laige 
scale map and the guard and the ranger have copies II is quite easy foi ally 
district ofiicci to trace anv gap at any time In four or five years it iii.ay ho 
slightly difficult to find some of the gaps but I did not find much difficiilly 
ray.soli' It IS a little trouble making the maps but it has to be done 

Ml Trci'di • I do not think it matters very much whetliei you Imve a .‘'mall 
gap or whether you have a slightly Larger gap. What we should ho eoncerneil 
wiih IS lhal adciiuate stops are taken in the selection forc.sts to sen tJud iiorni.al 
regeneration i.s put hack on the giouiid I think that is the fundamental 
object of all this work and that is reallj what we are concenied with. Some 
may ]irefer a uap which produces one tree .and some may prefer .1 small 
plantailun but 1 do not think it leallv matteis in the least provided thc«e, ioieits 
are lud devast.sted and .'•tops are taken to see that in future Ihev produce what 
they have luodriccd ni the past 

(Tlic debale was then closed.) 
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ITEM 11 (a), (h), id). 

Statistical Research. 

(Rcvisiott of Sfaiisfical Code.) 

>Sug:gfi&tions Tor minor cnrroclions of the Sfatisiical Code wore received 
from most jiroviiices They wore examiiipcl serial im by the Ceiilral Silviciil- 
lurisl and compiled in the form of draft adiloiida and corrigenda. This draft 
waf. scvnliiiiK'd hv a rommittfc enjj rioting of ife^'-r'-, TI. Cl fOliair- 

mnn), Jf. D. Onvi'i’evniu (United ProvinecH) IT. C "Wmjr (Central Provincc.s), 
IfARXAM Singh (Ka.^hmir), M. A. TCmcvzat (Statistical Assistant) and S. S. 
Negi (United Pi'ovinccs), and accepted with a ff'W small changes, the oliicf of 
which was that the numeric.')! check on the nmnher of trees removed in thinning 
should he sim])lilied if possihle The only mii)ortant change A\as the suhstitn- 
tion of the diameter basis for age basis in stump analysis work, the choice of 
the previous c,on>‘erenco between the two altoinaMves boing now rcalisi'd to he 
wrong for the greater iiarl of the stump analvsis work in Tncba. Burma had 
particularly found the need of this chnmre. The Silvieullnvist, Forest Research 
Institute, also made a pioposal for facilitating eompnlation work for sample 
plots without loss of accuracy hv using sums of circle.s tallies correct to two 
decimal places inste.'id of the four place tables at iiro'-ent ii.“cd Sec note on 

p. 108 

CiT\‘Mi'ioN presented the report of the committee. Tlie following reso- 
lution was ])roposcd hv Mr. Cir^rnivr.ni and was seconded bv Mr. Nnoi and 
passed by the conference Avithont further discussion. 

RER()[|^’TrO^’ ON ITMM 11 (a), (h), (rf). 

RrvSnr.vri) that — 

3'Ms (jOiiferciific nrceplK ilic ptopo.ialst of the Ccvftal SdnrAtltitrifd for 
addilions and collections to the 1031 FiatNxral Code and recommends that _it 
oosftilih' (I iv'ie edition of the Code h" issued. (Foi pi“0i)O“*'ls, see ])p 178-197). 
If this cannot he done, then ovhi impotian* short cnitc-dton slips should he 
issued, and nihei matleis shonhl he deaV nith hn issninn a senainte oneular to 
those eonerined. This Confeienee fin flirt i rromviends that for stump anah/sis 
ienrl‘ the method used fot ineaiilar ciaps should h- adopted as standard foi all 
rrop.s 


Ttc-port of Committee. 

The Fiijiinn'Mee considered 1)7 amendments to the Statistical Code 
drafted hy the f'ential Rilvienlliirist on sngge.stions received from A’arious 
sources. If was deeid<‘d dial details of eompnlation procedure .should he left 
to the Central FiMenlturisI and the tnnposals dealing with field work were 
accepted or amended. Rpi'cial reference wa.s made to sfumn anah'.sis, thinning 
of sample plots, hcarhvood data and the use of standing .sample trees. 

A iicAv edition of the Slalisfieal Code should he jmhiished inoorporaling 
the alterations prnnosed Iia’ the (Vniral Rilvienlliirist n.s nnumded hy the 
Commilfee (copy heloAv). The i.ssue of eorreejion slips AA'ould not meet rcqiiiro- 
niouls. Rtiim]) nnalysi.s Avork in irregidai crops should he done on ii diameter 
basis insrend of on iin age basis for irregular crops 

The numeiical check of the trcc.s In he remoA’-ed in thinning should ho 
applied as a i online step in snm^ile plot AAmrlc. 

IlearfAAmod dal.e .should also he colleeicd as a. routine measure on trees 
measured for research purpo.se.s. 

More extended use should he made of measurements of standing .sample 
trees. 

• • • • ' • • • 


Report of the. Rivindtnrisf, Forest Resenirh Tvslifiite, on notion tahen on 'the- 
irsolntion passed hit the 1030 Conferenee. 

Tlio ro.solntion called for ilm nuhlie.stion of a ncAv R*ofisiieal Code, and this 
was completed hy the neutral RilA'ieuKurisI .mid his staff in 19(11, as Vol. TT 



178 


Item 11 (a), (b), (d).] 

r 

of tbe SilvicuHiual Heseaich Mamtal. Action taken on the several sub-heads 
was as follows : — 

11 (a) Inacmvui of iters wUhoui finfjs. — It was recommended that the 
Central Silviculturist should further examine the methods pro- 
posed, testing them on the actual examples and putting them on 
record. The methods proved less satisfactory -when testing on a 
bigger range of data than when applied to the small nun^er of 
plots first ntihsed. Prorisional Yield Tables for Qtiemis ntcam 
were jrahlished in 1934- as Forest Bulletin 83 but it is stressed 
that much further work on the subject is needed. 

n (&). Siittiip oufl iStew Aunh/sts — The resolution afcnileil the proce- 
dure snhsequenih'’ incorporated in the Statistical Code, the diief 
point being the adoption of the measurement of radial increment 
by decades and the rejection of the ring count in unit lengths of 
radius Though the resolution was proposed and cairied by 
Burma ofQcers, tlie procedure recommended has not found general 
accf‘ptance in Burma and the matter again needs discussion. 
Bengal is collecting analyses especially for species being grown 
in plantations (35 species, 114 trees). 


Diaft Addenda and Corrigenda to the Statistical Code. 

(Compiled from all proposals received). 

P. 9. General Buie 6 — ^Add a note — 

lO' has thus been standardised for ITolo 2 }tGlea in the United Provinces. 12' 
for Hettiina in the Sunderbans, and 10' for Brumnera in the 
Andamans. 

P. 9. Genet al Bnle 8 — (There has been an appreciable reaction in favour 
of the use of girths instead of diameters, the Central Provinces pressing for it 
for sample plot W’ork and several worker .s for stump analysis rvork. For excep- 
tionallv large trees and for hutticssed and fluted trees there is general agree- 
inenf that gi’'ths shonld he used T am against a change for sample plot work 
and all standard volume and fonn -work except rvhen a special case can be nude 
out as for the examples just mentioned). 

P. 10. General Buie le — ^The standardised stump .allowances at present in 
U.SO are appended. (Pages 184-186), They .should he included in the Code if it 
is reprinted. 

P 10. Genet al Buie ,2.1. — Add to (a ). — 

In case of species with prononnfeed buttresses (notably Bomha^ a3id 
Holnjtielea with should he measured at 4-}' ; girth and diameter 
should also hr* measured at the standardised height for the cro&.s 
mark (see Rule 6 above). 

P. 11. Add to General Buie 23 {d ). — 

For buttressed trees, a diameter measurement should be .taken at the 
lowesi acceptable point dear of tbe buttresses and at the nearest 
multiple of 5 ft from the ground level which is above it and not 
less than 5 ft The tauer between these two points 
should he! considered to continue evenly do^vuwards' to ground 
^ * level, and the upper part of the tree measured in 10 ft. lengths 

as usual. 

General Buie 29 (f) (.9) — This measurement is not required for branch 
smallw'ond of teak, .sal. chir pin'’ doodar and blue pine, for which sufficient data 
are already available. Other species will also he excluded as data accumulate. 
\Cf. Field Rule 54, p '1211. 

P. 11. General Buie 33. — Add new G-eneral Rule 23 (P)* — 

(P)- Sapwood thioknoss should be measured for all species in which 
differentiation of hoartwood is or is likeV to be important For 
this purpose, it should he measured at both ends of one callipered 
diameter at the middle of the first (at 5 ft.) aUd last timber sec-, 
tions and at form quotient point [See {g) below]. This may be 
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done by cutting a nolcb to the heart'W'ood or "svitli the use of an iu- 
cromont borer. Sapwood dal a are most urgently needed for 
Shoren lohuaia, Cc<1ni>( drodaia, DaJhe>f/ia .szssoo, Tectona grandis. 
Acacia catechu and Dalbcrgia latifoha 

P. 12. To General Buie 2d (d) (3), add. — 

In ca.so of species witli pronounced buttresses, the lowest log should be 
taken so that its midpoint is free fiom buttress effect. 

P. 12. Gciiaal Rule 34— Add new (-Jeneral nile 24 (h). 

Sapwood thickness should bo measured for all species in winch differ- 
outiation of heartwood is or is hkely ^to be important Por this 
purpose it should be measured at both ends oi' one callipered 
diameter, at both eud.s of the eommoreial bole, and at the middle. 

P. 14. Form Quotient Volume Tahles 

At the bottom of the pane 4th line fiom the bottom, insert the word 
“where” before “d = diameter” and close the bracket after 
the word “ Constants ” in the next line. 

In the 2nd. line from the bottom, for y = percentage, road x = per- 
centage. and in the bottom line for r = Ponn Quotient, read v = 

P 20 Sample Plot Ffl)m No. 10 — ^Tt i.« piofiosod that this foim sbonld be 
combined with Sample Plot Form 4 as in the appended draft (B). This is 
mainly u.sed by the F. R I. and combination is advisable if it reduces copying 
work. 

P. 46. Tree hictcmrnt Drmairatiov Buie IS . — For “ should ” read “ may 
if convenient ”. 

P. 46, J'ree Jnciement Plot Becnid Bulc 21. — The ITuiled Provinces would 
prefer to include these plots in the standard sample plot sequence to avoid con- 
fusing the territorial staff Othoi.-^ iueludnig the Central (^ilvieulturnsl consider 
that the standard sample plot toi ulneb cveivilniig in ti^'ld and office is on a 
fixed routine, should continue to be kept cepaiate. (This seemed to be the 
opinion of ihe m.-ijority of the committee. Linear Plots could be included in tlie 
Tree Increment Plot series). 

P 50. Stump Anahfsis Field Bide 0 . — ^;Vdd “ Buttressed stumps are 
unavoidable for teak and some other species. The analY.sis may then be done 
higher on the stem, even at the top of a short first log which will be considered 
as though it were the true .stump under Sections (B) — ID) below, Anth small 
modifications of jirocedure ”. 

P. 52. Stump Analyse Field Buie 17. — fOpininn m Burma b.ih ehanged hi 
favour of the unitary count as de.seiibed in the 192!) Proceeding.^ and it is nro- 
posed that this be accepted as tlie standard for all stump analysis work Sec- 
tions CE) to (U). tlie forms, and tJie computations would require rewriting, a 
draft being appended.] 

P, 54 Stump Analyfii,’< Field Buie iTJ ). — Add ■ — 

6 Sapwood thickvcs ,’! — ^ITnder General Rule 24 (7i) if commeieial 

A’olumo is being recorded, but under 23 (f') if only standard 
volume is taken. 

P. 74. Stem Analysis Field Buie {B) — Add : — 

{g) Diameters over and under bark at the mid point of the commercial 
bole (Bark percentage in commercial bole) 

(70 Sapwood thiclncss — TTnder General Rule 24 if commercial volume 
is being recorded, but under 2.^ (f) if onlv standaid volume is 
* talten. 

P. 74. Stem Analysis Field Bulc 23 (&). — 

Omit full stons after the Avord ‘ sides ’ and after the Avord length ’ 
and put a semicolon out.‘«idc the brackets and add “ and ai’erage 
AAidtli of croAATi rciecling .single abnormal branches and tudgs ”. 
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P. 76. Stem analt/sis compiiiaiion step strilang the averages, the 

irambcT by winch tlio total is divided should be the inimher of tices which roach 
the decade coiiceiiicd, irrespective n( whether they reach the height of the 
section. 

(Note — Thi.s has not been done in the example worked out on pages 88-90, 
ulucli is to this evtent nicoirrct and needs levisjon) 

P 82. Stem jlunlpsjs, A’o. 4 

The i.idial measurements of section 11 have been omitted for decade 90 
and this error is carried tbrouerb the computations. 

P 83. fit on Amhfsis, Tree No. /». 

Thor'’ should he no radial mpasiiremenl for Section 13 at decade 90, and 
this error is carried through the computations 

r. 86. Stem Jnaljhvs Fotm 3. — For IIIUTGIIT in heading, read AGK 

P PS. Inclement llfninns P'lrld Itiih P 

Wlien ‘'iipwood can be di'-tingni'-bed on fin* boring, 2 additional columns 
should be add'jd to the form and headed ftnias of snpmood and 
Ihirlvc’is of sojinotii? 

P. 100. Inciemfiii Boiinns Compiiiaiion Section (b). 

Add at the eiul as a (small ijiie) note The method described leaves the 
adjustment for incrom'mt iu bark tbiekness till the last step and 
ibis is not aefnallv illustiab'd in the eiiixos and figures rcpiorlueed. 
The advanlnce of this order nf prneedure is tlmt the final figiii'cs 
can be very earilv adiusted if any nit oration of the bark percentage 
data lieenmcs advisable, as js pocsible in riew of the fact Ihni they 
will u'-uallv bo cnllecied independentlv of tlio aotnal increment 
boiincvS. The adinstinent is made on Ourve B by roadimr the 
t'nee-barb-tliiel'nosv vaino n'miii'.l diamelni'c 8", 12". 16", e^e., on 
the Tiriee-baik-fliieknesf.l’D B IT. curve, dedneting from eaeh the 
value for the initial diameter of 71", end plotting the remainders 
above the eorresnording noinl.s rn enr^e B : the ouTve tbrnueh 
those new points is the final curve This method involves the 
as‘unnp1ion that the increment in bark Ihicknesc. in the H rear 
intervals is so small that ignoring it only makes a negligible 
difTcKmce to the increments read otT curve A. 

Tt is however enuallv simple to work throughout in diameters undei bark 
bv npplving the bark thickness data fn the d. h h. measurements 
tfd’e7i over hark. Curve A would then refer entirely to umlcr- 
Inrk me.Tmirements and Curve B would be shifted up by twice the 
Iiark thiclmoss for representative trees. 

P 117 Plot PirJfJ Pvlr 21 (ifl. — ^For Snmpiv Plot read Pcriva- 

iini* Sample Plot. 

P. 117. Insert new Rule 2-1 (h). 

Temporarv plots should h.sve a separate sequence of numbers for each 
rppcie'' in each division 

R 117 Semn^r Pint Firl/l Pnlf P3 — At the cud of tbe -firtf para add. — 

Before felling the trees selected for removal in thinning, the mean 
diameter (bv basal area) of the (reps that will be left stending 
should be ealculated. uud tbeir nmnbei i>er- sore eoranaied with 
the idd curve for the snecies and fractional qualifv eH*!*! con- 
cerned as given in the yield tables ; the Inftei are eonsiderod to 
Tpfer to 0 — nredc ordinarv ibi'eT'i 7 -«rr qVee^. ‘ibmil ■'vliipb there i.s 
doubt should he felled or rotnined according to wbieh steu will 
bring the plot nearer to the vield table figures bi this respect 

(The Oommittpp aceepted the nrinpjplp ipvolred but recommended 

^ that Ihf Central Silviculturist should chock wlietlipr this proce- 

dure could not be simplified bv using arithmetical mean diameter 
instead of diameter of tree of me, an basal area). 



181 


[Item 11 (a), (b), (d). 

Ex. 36a. Shorea rohusta, Quality Glass 0.9 II (from a = 88, h {= 95 ft.), 

■ area 0.17 acre ; after maildng: the thiuiiing d — 17.2" and n — 88 
for flic, remaining crop.^ From the yield table when d = 17.2", 
n = 77, so tliat the stocking is 114 per cent., too high. The inclu- 
sion of ihice doubtful stems in the thinning altered the figures to 
18.3", and to 71 compared uith 68 stems, or 104 per cent, which 
was accepted. 

P. 120. Sample Phii Field Huh: i3. — Omil Ihe woids “ ol sight ” in the 
5th. line. 

P. 120. Sample Plot Field Bulr 47. — Aftci- the 1st sentence add ; — 

“ [I’rees so measured should be remeasured at future measurements as 
long as they are acceptable as sample trees In place of the note 
on this rule, read “ Sreasurement of standing sample trees has 
been described in Forest Bulletin No. 82 of 1933, which may bo 
referred to for details Smalhvotid measuiemeiilh of standing 
trees can not be obtained as a rule, but when the shape of the 
croivii'is such that diameter.*; can bo measured for one or more 
stem Smallwood sections these measurement.s should also b'O 
taken.” 

P. 121. Sample Plot Field Pule 57 . — ^Add : — 

“ Crown uidth of standing trees maybe measured on any of Uie methods 
described in For. Pull. No 82 (19.33), pages 13-i5, the rcficctiug 
crown meter being recommended f or tlie purpose. TJie average of 
two diameters rejecting single abnormal branches or twigs should 
be recorded 

(The committee recommended that the details should be included in the 
Code if it is reissued.) 

P. 121. Sample Plot Field Pule 5S. — ^'I'liis rule may be deleted or the 
following rule substituted in its place. 

“ It is useful to record the diameter over emd under bark at Jialf total 
lioight to permit of the calculation of bark porcentago. 

This measurement is not requited for sal, teak, deodar, chii and blue 
j..piiio, for wliieh sufiiciciil data already exist. 

P. 121, Sample Plot Field Pule GO. 

In 1st line substitute 48 iu place of 49. 

P. 124. Sample Plot Field Pule 76 — jVdd : — 

” Stauding heights of tlie I ices men.^ured under Piilc 61 ahouhl be re- 
measured if still irct'ptable ns sample trees, with those nf addi- 
tional trees if necessary. 

Trees that arc found missing should be taken as tliiimcd and their last 
recorded diameters accepted If a tree that was mi.ssod at the last 
measurement is found at a subsecpicnt romeasuremont, its diameters 
ehonld be taken and recorded. The thinning should bo can led out 
as ])rescribed under Pule 25, ji 117.” 

P. 12.). Sample Plot Field Pule 7 . 9 , — Add tlic wonK ” with tlieir .slopes ” 
after the word “ plot ”. 

P 125. Sample Plot Field Pule SO, — ^For {li) Substitute : — 

” Roiglit of the standing trees prenoiisly select od for monsiironient and 
any additional trees neces.'^ary to cover the heiglit and diomotor 
rjange of the plot ” 

Add as a note in small type. 

The primary obj'cot of the interim remeosurement is to dieck that all 
1 .S in order. In addition, it ensures tliat tbe maximum amount of 
mscfnl data i.s available at any time for compilation of yield tables 
or other statistical information which is often called for. 

P, 126. The second pentonce of Sample Plot Computation Pule (3) (o) 
sliould read as “ For mid-diameters of volume sections, 0.05 is taken alternate- 
ly as O.'l and nil 
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Item 11 (a), (b), (d).] 

P 137 Sample Plni Coviimiahon Rnle 3 {g) — Tlus will be omitted if 
bark poreejit nge 1 '= no longer computed, 

P, 127. Sample Plot Gompulaiion Rule -i, 3id line foi p. read p. 168. 

P 328. Sample Plot Compulafwu Rule !). — ^iVdd . — 

For standing sample trees in wliicli uo direct measurements of smallwood 
can normally be obtained tbe required diameters for tbo stem 
sinalluood sections are computed by using Bebre’s stem form 
equation y = oc\{a + hr) where x is tbe percentage relationship 
betuoen the distance of any point from the top of the tree, and 
the total height above breast height ; y is the ratio of the diameter 
at tliat point to d. b. h. , o and h are constants. A graplucal solu- 
tion IS olitained by plotting the curve for the timber measure- 
nicnts. Extrapolation of the cuiwe should pass through the point 
ic= 100, tj == I when unices tlieie is biilt swelling bill usually i< is 
necessary to correct for this by recalculating y values for a reduced 
d. b. b obtained by multiplying actual d. b. h. by the value of y 
■when a = 100 on Uio cuive, and redra'vving the latter through the 
new points. The values of a and h can now be calculated by substi- 
tuting tlie values of y from the curve when a; = 50 and 100, The 
length of stem smallwood is next calculated by solving for x when 
y _ 2" d h. h , and convoiting the pei cent age obtained into actual 
lengtli. This length is dmded into sections in accordance with 
Goneial linle 23 (j) (.‘0 and the height^ obtained for which 
mid-diameleis are needed ; x is then known for each and y is 
derived from the equation aoid converted into the diameters re- 
quired. 

P. 130. Sample Plot Computation Rules (A). — Itli line from top for p 18, 
read p. 182. 

P. 130. Sample Plot Gomputaiion Rule 22 (b).~ In tlie 3rd line of para. 2, 
read “ Cols. IG, 17, 26 and 27 ” for “ Cols. 36 and 17 

P. 130 Sample Plot Gompuiation Rule 23. — ^Add as a note . — 

‘ Mixed plots having less than 10 per cent, of accessory and anxiliarj 
species are ordinaiily consideicd acceptable for the -compilation of 
yield and stand tables for puie crops.’ 

P. 130. Foot note : The form has been corrected, so Ibis foot note should 
* be deleted 

P. 132. Sample Plot Gomputaiion Rule 26 (i), 3rd line — For Curve IV, road 
Curve VI. 

Similarly under Rule 27 (6), last lino. 

P. 133. Sample Plot Gompuiation Rule 29, 7th line . — ^For Curve IV, read 
Curve VI. 

Similarly under Rule 32. 4lli lino. 

P. 134 Add Rule vn (a). Compulation of infeiim measurements 

Average dirnneter and basal area per acre will be computed The height 
data will be plotted ■srilb a special symbol on tbe last height curves 
ami any discrepancies discovered noted on Form 2 (a). Form 5 
■will be "filled in for Col 1-7 and Foim 6 for Cols. 1-4 and 10-13. 


P. 137. Ex 36. 
For s = 


Subshtulc 


log 02107 — log 0190C 
log C . 0 — log. 5 4 
log 0300G — log 02017 


“ log. 5 4 — log 6 0 ^ 

P. 343. Sample Plot Gompuiations . — Appendix IH, 

For “ over 8" read 8" and over ”, throughout. 

Add before the example — “ "Wlicn the number of diameters below 2" is 
25 or more per acre, they should form a sepiwate group 
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[Item 11 (a), (b), (d). 

P. 158. Sample Plot Form No. 4. 

Kevision is advipable to avoid copying in uimecessary figures from Form 7 
and to include other data now required. A combined Form replac- 
ing Forms 4 and 10 is proJoiable and a dratt is appended (A). 
(The committee considered that bark thickness and bark per cent, 
could be omitted.) 

P. 183. Sample Plot Form 6 . — The alteration of tlie headings in columns 16 
and 26 for Total (smnll\\ood) to Bianch (small-wood) have ali-eady been 
made. 

P. 186. Sample Pint Foim 7 — ^Kevision is neccssarj to include headings 
for additional data to he collected. Proposed revised form is appended (B). 

P. 214. Sample Plot Form 11. 

Add at the foot of the Form after “ Notes 

“ (Jving to a mistake, the standard grouping (p. 144) has not been 
followed ; the groups should have been 2.1, .31. 68 pei acre or 4, 5, 
11 for the plot ”. 

P. 216. Sample Plot Form 11. 

Add at the foot of the Form after “ Notes ”. 

“ Ovniig to a mistake the standard grouping (p. 144) lias not been 
followed ; the groups should have been 25, 31, 68 per acre or 4, 5, 
11 for the plot”. 

P. 219. Add : — 

Note . — The above rules for different grades of thinnings are not appli- 
cable to dense young crops both’ natural a«id artificial in which the 
diflerentiatioii into canopy classes has not become marked. The 
only obcok that thinning intensity in different plots is the same 
is Itv comparing with the yield table number of stems for the same 
crop diameter where a yield table is available. See p. 117, S. P. 
Field Buie 25. 

P. 241. Stand Tables, step (a) 

For diamefets read stems. 

P. 241. Vn (f).— Add 

(Jrown space data can be used toi juwlicling the piobuble future nuinbei 
of stems ijei aci'e con esponding to any I’cquired mean dianiptei 
of pure crops in combination ivith ciown undth lueasuiements of 
doinniant liecs of the Haiue diameter range in natural foiests 

For this jjui])nse the <1. b h and crown diameters of all tiees on known 
uK’Us of pli’.ntations of all available ages .should be measuied, care 
being taken that the area, is large enough to eliminate marginal 
effects and that the stocldng is neither over dense nor poor. The 
crown diameters .should be .squared and totalled for each area 
sejmrately and the total divided by the area giving tlie ratio 
Crown spacejPlot aiea and the coiresiionding d. b. h. (trown space! 
Plot area should then be plotted against d. b. h. and ai curve clraAVii 
and extrapolated over the required diameter range. 

Crown and d. h. h. measurements of dominant trees of the crown form 
to he aimed at and covering the diameter range needed should be 
takiui in natural foi(‘sts, and the v.'ilncs plotted to give a cuive 
from uliich average crown width for any diameter can be read. 

By dividing the .sijiiare of the crown wdth by the corresponding ratio, 
croivn space is obtained in square feet and from this, stocldng 
in number of trees per acre is derived by dividing it into 43560 


TilT-RT 
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Item 11 (a), (b), (d).] 

Correction of age based on ring countings on stumps. - 


Noturnl BogLiii ration 


Artificial llcRLiiiratinn 
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‘ [Item 11 (a), (b), (d). 

Correction of age based o» ring countings on stumps — contd. 


Natural Ucgcncration. 


Artilirial Rcgonrratioii 
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Item 11 (a), (b), (d).] 

Conection of age based on ring countings on sfUMips— concld. 
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StiTDTnaiy of sample tree measurements. 
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[Ifom 11 (a), (b), (tl). 

Deapx Poum B. Samplu Plot Form Xo. 7. 

K. I. 23. -Monsun/meia oi Sunipl'J trees. Division. Sample Plot No, , Date , luitmli^ 
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[Item 11 (a), (b), (d). 

Reviiion of Stump Analysis procedure to the method based on counting tings in 

unit length, of radius. 

[CJ. Ptoc. Silv. Conf. 1929, pages 381 ei i>cg, and Stat Code, C VIJ, 
I>. 49, ef seg., particularly tlie note to Field Rule (17), p. 52]. 

Note.--Vov gj’owth statistics of nnevenaged forest — and stump anlysis 
Moi’k IS mainly concenied uitli tins tnjo — a diameter basis is 
pviu'crnblo to an rfje basis. Moreover .stump analvsis data 
aie mosi usually required for teak and other typically butticssed 
sppci(\s and girth is preferable to diameter on practical grounds. 
The alternative method (rejected by the 1929 Conference) is accord- 
ingly again put f onvai d f or use for uncvcnr^ 5 cd forest, wi tli or vi tli- 
oul .1 loconimendation that for the sake of uniformity it should be 
the standard method for all stnmi) analysis 

Statistical Code, C. Vll (ui) Field work (p. 50) 

(A) SelHiion of Uccs . — ^Unchanged (p. 50). 

{B) Stump height . — ^Unchanged (p. 51). 

(C) Age to skimp height — Unchanged (p. 51). 

(25) Taper measut ement . — Uncbeniged (p. 51) except to substitute girth 
for diameter. 

(F) liiiig rnuiit.<s and uidutl measuirments — (p .52). 

(14) The girth under bark should be mea.sured and the corresponding 
1.1 dins calculated. 

(]5)c. Delete the sentence from and including dash, i>i3 — ^unlo.ss balanced 
u.sed 

, (IG) Unchanged. 

(37) On each radius so marked a pin should be in.'^erted at e.icli unit of 
length, noiTOally I" oi 3", leaving the incomplete unit on the outer 
edge of the stump. 

In case of radii appreciably differing from the average radius the unit 
should be adjusted by multiplying by the ratio Jbidiiis uiidor 
oxaniiiialioiilAveinge radius ; the corrected unit leuglli should 
bo taken .and the rrdius marked olT vutli a divider beginning from 
the pith 

(18) Thu number of rings should be counted from the pith outwards to 
the ring ne.nre.st to each pin up to tin' edge of the ,>^tnmp 13nor.'« 
vill be introduced if Hhe stump surface is not plane and hori- 
Konlal. 

(F) Field n'o/Zi for hollow .siump.^. — ^Unchanged. 

P. .)3. (G) Reeord of Field data. 

Kx. 31 — .a complete but simplified example is given below. 

(a) Stump Analysis Form I. 

In this foim number of ring.s corrospondeudiiig to radii of 1", 3", H", etc, 
and .t|uiup height and .stump dhinintor under bark are recorded 
Measurcraents corresponding to the outermost fraction of a unit 
aie not made or recorded. A separate fonn should be used for 
each locality quality. 


1 

.Spl'O'P"! 

Slump .Vnalv’is Form No 1 

Qiinlitv 

Uivnioii 


]Uni k i Com[il 


Cnloiilnlnl 
Oirtli n( iiAi'mwo 

Serial Slump Bliimjiliciglil. niflris NuinlM*rofii'i!'i porMiliiiB of 

No. Ill TncliPi lit Hill np 

ii.iiiiii 1 ' 2 ' . 1 ' -r rr c' r s- 

under linrk. 


ToIiItv'IiiI Totnlii'i of 
I"!!"!!! ringi. 



Item 11 (a), (b), (d) ] 

(h) and (r) Unchanged. 

(U). Additional measurements recommended. — ^Undiangcd. 

(iv) Computations. 

ia). fltinnp diameter — Stump atje curve 

(1) h’or cadi tree the ages corresponding to the average radii are 

added and averaged. This average age corresponds to diameter 
equal to donblc the average radins, viz. 2", 4", 6", etc. 

(2) The average ages so obtained should be brought on to a ncAv form 

and averaged. 

(3) These aveiage ages are then plotted against diameters and a smooth 

curve diwMi. 

(J?) Coirt'dion from stump age io total age. 

(4) and (5) Unchanged. 

(6) The age scale of the cur\^e is sliiiled dowmvards bj- a number of 
units equal to the number of years so del ei mined for age to 
average ."^tump height in the example. 

(C) Conversion of stump diameters uitdcr harh to d. h. li. overtarh. 

(7) to (11) Unchanged. 

i*. 55. (D) Computation for hollow stumps. 

(12) The data for tlic small trees are marked up exactly as prescribed 

above resulting in n curve for stump age over stump diameter 
under liark for a range of 2" diameter to diameter of (>/' 

(13) Cun'c I is constructed in the same way for the measurements on 

the hollow trees but Avill represent the relation between stump age 
(minus age to C inches) and stump diameter (minus C inches). 

{E) Wlipu the .sum. .. proportionnteb liemam^ unchanged. 

(IG) This may bo done (1) before the average counts for the individual 
troc'S are totalled and averaged or (2) afterwards. In the first 
case the average coimls for tlie tree arc multiplied by a factor 
i>(iual to the Total of the d radii examined\Four tinirs avetaae 
radius The multiplication can be done — 

(tt) direciiy, 

(b) by slide rule, ■ 

(c) graphically. A line indicating the ratio of Average Of radii 

ir.i'nsuiedlAvcjapr radius of tree is diawn and scales of ages 
corresponding to avcr/ige radius and to average of the i.ndii 
measured are marked off using the same nnit. Then the ages lo- 
quired are read off. 

In the 2nd case, totals and averages for (a) four lime's the aveiage 
radius (b) rings in each unit length and (c) total of - radii nf nil 
the trees are obtained. 


Then the aver.Tgo number of ring.*! in each unit 

Aicrfl"C of total of 4 radii ■% it 

“ and the cnrioctiou 


Arcrago of 4 times average radius 
step. This procerhire give.s all the accuracy needed. 


i.'- multiplied by 
if' applied in one 
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TIh-n- licadinpi ticks nltircd on the form to cnxiy out the ndjuxtnirnt after nTcroginfr, tiife Inst jjarn of tlio note. 































TTnir msAsuKEMENTS. [Item 11 (a), (b), (d). 

Stump Analysis Form No. 1. 

Species. Cedrus deodara. Division. Ohakrata. 

Quality. 111. ' Block and Compartment. Mimdah 2. 
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Item 11 (a), (b), (d).] 

Note on the use of Z decimal place volume or sums of circles tables instead of 

4 decimal place basal area tables for computing volumes, etc., of sample 

plots : — 

Such tables are used in sample plot computation work for — 

(1) Calculation of form factors of individual sample trees for dr.wing 

form iaclor curv’es 

(2) For calculating volumes of groups, and through them, the volumes of 

the whole plot. 

At ineseiit, for (11 total volume and volume of cylinder of each sample tree 
IS calcnluted to 4 places of decimals from which form factois are obtained to 
3 placob. For (21, tlie basal ai ea of each group is calculated to 4 decimal places 
although loi oblannng Ihe average diameter of the group only 2 places (and 
sometimes .'») aie roquiied With the diameter so obtained, heights and form 
faolois are read fiom curves — ^lieiglits to nearest whole foot and form factors 
to 1 he nearest hundredth, although it is difficult to read more than a fifteen as 
each lllOtli of an indi is to be divided into 10 parts to gel tbe 3rd decimal place 
c(jj loollv. 

llasal aiea to 4 places is finally multiplied by foim factor and hciglil, and 
the volume 1u iiearest 2nd place is entered on the form. It is to be consideicd 
non wliethui tin' niciliods of measurement are themselves so precise .is lo re- 
quire such accurate tables for compiling the results. 

The eiroi in basal aioa due to diameter mcasuiemonts winch are taken to 
nearest tenths oi' an nich hes between 004 (foi 8 ins ) to 013 (for 24 ins ) 
according to the size of the section, and the error in height is 0.5-ft, There- 
fore the total erioi in the \olume of the tree is ( 5 plus 004 lo 013). Some 
of the errors m the basal areas oJ‘ the individual sections may balance so that 
we may assume that the erioi in the total volume of llie cylinder would be 
practically of the oidui noted above Similarly ni group calculations Ave read 
the heights and form factors from curves which have far greater errors in 
them than would bo inA'olvccI by tables of less atciiraev Further the volume 
tables recommended for use are not less accurate than the 4 figure basal aica 
tables because thov are the products of these 4 figure tables by lengths from 
which the nearest 2nd place has boon taken. 

]<^or the sake of comparison of the two tables, 3 sample plots Avere Avoilced 
out and the lesulls are summarised below. Out of the 62 form factors calculated, 
{)2 coincided, iii u cases there Avas a difference of .001 and in the lomaindcr 
a difference of 002 to .004 which hoAVcver did not make anj' difference in the 
curves The basal areas of indiAudual gronp.s calculated from usual 4 figure 
basal area tables Aclieii reduced to 2 figures agreed with the basal areas, calculated 
from tlieso t. allies in 42 out of 51 ca.sps and in the remainder the difference 
Avas 01 sq. ft. only. The crop A’-oliunes for the same sample plots Avpre 
AA^oiked out by the two methods and Uic results arc given below : — 
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[Item 11 (a), (b), (d). 

An examination of the values in which a difference was obtained, particu- 
larly subsidiary crop of S 1^- No. 30, W. Almorn, showed that for getting 
correct diameter oi groups to Isl' decimal place an insight into the 3rd place 
of basal areas is essential in some cases and can always be got by cariying 
tile di-vision to the 3rd place and using the 3rd place iignres for getting the 
average diameters for reading heights and form factors K this wore done in 
the above case the resulting volume would come to 772, exactly the hame as by 
usual 4 figure tables. 

It is therefore recommended that mean basal areas of groups be calculated 
to 3 places for cbiaimiig conespondiiig diameters. 

Ill the course (if this investigation 2 figure basal area tables weie also tested 
but they were lound to be unsatisfactory. 

Niirtlier it was discovered that in the picsent basal area tables obtained 
from Sclilich’s books, the 4th place of some intermediate values is wrong being 
usually rounded off to the lower value • thus for .il7538 was taken .4753 
instead of .4754. 

These tables are superior to 4 figure basal area tables for the following 
reasons : — 

(1) Q’he shorter values can be used with greater case and mean a great 

saving in lime. 

(2) II IS not required to make double entiics once for basal area and llien 

for volumes wliicli also .saves time. — HI. A. Kahasau 

d ^ * 

Summary Note hy^Silv}c^lHuriftt, Forest Reseat ch InsftUite, on the PossibiUty 
of teductug lerpilai Sample Plot wotl:. 

Three suggestions have been imt forward : — 

1. Omit niiciim measurcunonl*^, going over to a 10-yoar-cycle wlienover 

Ibiniiings are not necessary at .sliortor intervals (Punjab, U. P.). 

2. Drop out all plots which can be spared for species for which plots are 

. numerous. (TJ. P.). 

3. Take limber ineasuremoiits over bark for all species for vvliich balk 

thickness data are already available. (B. & 0.). 

The primaiy object of the interim leraoaRuromont is a chedc that all is 
in oicli'r, ex])(‘ricnfc Juiviiig proved that tliis is essential lor Ibe proper mnin- 
leuaiice of ilu* jiJols. 'J’ho secondary object, that the maximum amount of ii-jO- 
ful data shall be available at any date for compilation of yield tables or local 
working plans, becoines lelnlivoly iiniraporlnnt for the half dozen specie's coni- 
pu-sing the very big majority of existing ])lots Under no conditions does it 
apju’ar jjossible !« leave a plot, uiielieekod longer tlian about 5 years witliout 
serious risk tliat boundan'ies, numbers and cross marks w'ill be effaced and 
iiiianllioiised JVlliugs made. Callipering the standing orop i.s highly advisable 
to ensure check that all Ircca aic ])re.senl, and numbei's and cro.ssinarks must 
usually be iiMiev’ed. Other moasuroments are not’ essential, so that the work 
could be entrii'-ted to a ranger. Teak fends to give more trouble than any 
other s))ec]es (oviug to the rapidity with wdiicb number and crossmark are 
llakod off. Number.'! cau always be traced if the plot map is reasonably well 
done and the crossmarl; can be fixed by a nail exactly 8" above (Field 
Rule 39), 01 by the sear loft if tlio imiJ is removed. Tlie pro])osnl is there- 
fore acceptable. 

The !ib;uubtmiiput of plots no longer essential is on tiie face of it a .sound 
suggestion bill one tlial should not. bo acted on if it can be avoided. Then* are 
grounds for ilio’pp'ng some plots which are nn.sa1 i.sfaetoiy ns .such owing to 
uneven or iue<nn]ilete .slocking, diaea.se or olhei abnormality mul which are no 
longer necessary tlicir place having been taken by other better plots, but no 
reasonably goo(i plot should be dropped. 'Whord it can bo established that 
certain plots aie duplicating information for the same age, quality and (lensily, 
lliey are mo.sl valuable for studying different thinning grades and .sliouhi lie 
adapted to Ibal purpose. Fveu il this i.s not done, .some duplication i.<? advisable 
as provision against los.s from insect s, fungi, fire, erosion, illicit or mistaknn 
fellings and (itlior dangers to wdiieli plots are exposed. Every jilot witli a 
recorded bislorv over a period of years has a special value for a wide field of 
resoavcli woik AVliile therefore lliero are good grounds foi- reviewin'*- the 
future treatment of individual plots, only noiiossoutinl unsalisfactoTy^ plots 
should bo abandoned. " ‘ 

Lipnr ... 
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T-lif! p’‘n]ioKni to drop out under baric measurements on sample trees ■would 
reduce sbg'litJv ibe time required in a plot, but not enough to make any ■nrac 
tical difference Howard’s bark thickness tables applied to the individual tree 
natuially slio-tv laige discrepancies (average dex-iafion of 8 per cent for timber 
volume on examples tested), and though it might be argued that the use of 
general averages should even improve the final results as compared -vs-ith piesont 
procedure, the necessary premiss is for a precision in the general averages 
equal to ihat of the lest of oui sample plot xvork Actually the available fiata 
for com]janson arc few as -we have been measuring under bark only all tlie 
time, and to give a considered opinion, it would be necessary -to accumulate 
seveial huiifhed measurements on the same trees and logs, both over and under 
bark. Tliis could be done, but is it worth it ? — H G. Champion. 

(Note . — By an oversight this matter was not further discussed bv ibe 
Committee or the Conference. — H. G. G) 
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Statistical Research in Irregular Crops. 

Papers "wore contrilmled hy tlie Silvicultuiist, Foresl Research Institute 
(p. 202), hy the IJniled Provinces (p. 205), Madras (p. 209), Bengal 
(p. 212) and Assam. A committee consisting of !Messrs, E. A. SarrrniES 
(Chairman), 0 K. Hootuav (Bengal), M. Y LAunm (Madras), and E. C. LIobbs 
(United Pro^^ncos) considered those and drew up a report -which was read and 
explained hy ]\[r Rjin’inns in opening the debate The Central Silviculturist 
suggested one or two alterations in the committee report before it was adopted 
as part of the resolution, and aOer some disens'sion in which only the members 
of the committee took part, the following resolution was proposed hv Mr. 
SjWTTirins. .seconded by Mr. Lvumn and cariied 


RESOLUTTOU CN ITEl^f 11 (c) 

RrsoiiVED tliat. — 


The report of the committee he oeee.pted as amended in debate. 


Amended Clommittee report. 

Papers def-cribing the 7 )re«-ent methods .and object ivfss of statistical research 
in irremil.ar forests, most of -nhich are mixed, were submitted bv Assam, Bengal, 
United Provineo.s, and ^Nfadra.s, wliile a note b\ tlie Central Rilvicultnrist sum- 
marised tlie ro-sults of the last (1929) confeiencf' and .‘^nbRonnent devolopment.s, 
and made suggestions for the future. The.se ^inpers established the following 
points : — 

(1) Tliat there mav be different oblectiYc.s and therefore different methods 
of statistical roseareh in mixed irreanlar forests, r.n.. 

(a) A semi-botanical survey (Bengal). 

(b) Data i-ermired bv Working Plan Oflieeis in prescribing "the yield of 

a single species in mixed foiests fU P) 

(r) Data rennired bv Working Plan Otlie(*r,s in 7 U‘e.seribing the jiold nf 
several species in mi.xod fore‘t (Madras). 

f2) That there must he a clear detiuitiou of the obieetive before anv .such 
research is 'Started Dnlv then can the scone and methods he decided, which 
must assure flint tlie ohjcetivc.s are attained, 

(.^) That statistical research is at pro.sent chietlv rerpured in mixed forests 
where onlv a few sneeies (out of manv) are exploitable Yield tables for .such 
forests are impossible at present. 

(4) 'Phaf long linear plots 1 or 2 chains broad and several miles long in 
each Working Circle or foro.sl typo appear to he the best form for such research, 
and the method of snccessivo plot enumerations appears the only fca.siblc method 
of collecting the required data either for botanical or working plan purposes. 
I’he eimmorations .should whenever po.ssihlc, ho made .shortly before a main 
felling with a check after the felling has been carried out, and again shortly 
hufoi-e tho next felling. Interim measnroment would serve to supply provisional 
data and another chock after the .second felling should he made if possible. Tlin 
length of line must he snflieiont to enable it to he SHfoly assumed that tho lines 
•should cover the full rnugo of condilionh of the area. Thi.s i.s especially noces- 
s.'iry wliore quality classes caunot he detei mined. Tho Hues should he snpplu- 
monted compact plots 1—5 acres in extent in approximately pure patches of 
forest which come nearest to the theorical selcelion forest, these plots to he 
maintained as permanent statistical plot*, and treated under the selection system 
as defined in tho glossary. 

(5) TJiat everv stem (over a miniimun diameter) of those species for which 
data arc required .should he measured and, reeoi ded hy diameter or girth classes, 
and not only selected stems. 

(0) That whore Working Plan yiohl caleiilatious are to depend on statistical 
research, the simplest imssihlo ohjeetives .should he adopted to start -auMh. It is 
for o^auq^le useless for the Working Plan branch to ask for tho no7mnl total 
arruiitn 'tori- of one speeio.s in a mixed forest, hut it is rnasonahlo to a.sk for 
the di^trihuiiov of din^neter das.ses to .sustain the present selection yield. 

(7) That suh-divipian into quality classes, evo-wn classes, canopy classes, 
etc. rhonld. wliere fea.sihlc, he rigidly eonfined to the minimum rcciuired to 
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attain the objective, and all unnecessary elaborations excluded. In Gome types 
of forest, no ' such sub-division is feasible, e g., quality in moist evergreen 
Over elaboiation tends to make both the reseaieh itself and tlio application of 
results to 'Woikimr Plans impracticable 

(S) That wliPie some tiee cla.ssMcat imi is considered advisahlc. the follow- 
ing shall be adopted : — 

(c) Freedom of cioira— (?) Dominant. (??) Dominated, {m) Suppressed 
(b) Size of ciwn — (i) Largo, {it) Medium, {iv) Small. 

(8) That it is at present too eaily to try to standardise methods of analvsis 
and application of results 

The Committee therefore recommends that the Conti al Silvieultiist he 
asked, in consultation Mith provincial research ofTiccis, to publish a note des- 
cribing the technique so far developed in ditforent jirovinces. A\-ith siurgestions 
for methods of analysis and application of results in future The Committee 
further locommends that as tbc subject is of importance to mo.it provinces, co- 
operative nive'itiaations should bo undeitaken and the Conlval Silvionltunst 
and jirminoial icseaich officers «.honld keep in close touch 

* • • • • * 

PAPER (T). 

By H G CHAimox, Silrinilhnisl, Foroat Ft'aearch hi'iiititir ' 

The icsolution passed by the 1929 Gonfeience was to the effect that the note 
by Mr Malicndiu piinted in llie Proceedings should be circulated as a starting 
point for discussion, and that the Central Silviculturist should correspond 
with the piovineos on the subject and submit a lepoit to Ibe next conference. 

2 11 cannot be said that any very marked piogie.si can be repoitcd, hut a 
useful bog inning has been made in the laying out of a laige aggregate length of 
Imear incroraont iilols in Bengal, the United Provinces and Madras, and one 
aspect of the subjeet has been examined in some detail in connection A\ith Mr 
Smytbies’ papers on jield regulation {Indian Foicsia 3933, 1934). 

3. h'^or a detenninatiou of crop increment in unovciiaged forest, the first 
method described was a Yield Table Method which is relatively simple hut has 
not yet heeii tried out in India. It is largely based on ci ovni space nieasure- 
monts It is only applicable to pure crops of sjiecies foi wliicb age can be deter- 
mined, tlioiigh permanent sample plots could snxiply the needed increment figures 
in the course of an average felling cycle peiiod. It would appear well worth 
trying out for sal in conjunction vitli other methods and for deodar selection 
worlnng circles A modification of the method was suggested for forests ivith 
the age classes collected in groujJ'^. A Jitllo work has been done in measuiing, 
crown spicad of sal (Biliar and Orissa) and deodai (Eeseaich Institute) 

4 The second method is based on Stem analysis and is applicable to 
mixed forests sudi as the impoilant teak hearing forests Increment i.s deter- 
mined by stem analyses which may he worked up on a diameter basis only, 
01 on a diameter and age basis — Growth Choi Is. Determination of mortality 
remains a difficulty and can at present only be estimated ; llic predictions of 
inclement for the probable extreme range is compared and a conservative esti- 
mate adopied This method is more or less the one commonly followed, but the 
field work generally falls far short of requirements being unsystematic parti- 
cnlarlv as j egards selection of sample trees foi analysis, and mortalitv data 

.5 The third method is that of Successive Plot Ennineiatwni which has 
the advantage of giving actual crop iuciement data but the disadvantage 
of reqiiinng a long time for result .s Crop increment is compared for different 
basal mens and diameter class distribution, and tbc conditions for optimum 
growth determined piactically by tiial and orroi, nsnallv by formiil.-iting an 
hvpolhosis i,u geneial ground*^ and testing its conoctnos'' This is the motliod 
of Biolloy and his .sdiool and has not been applied in India Tt is doubtful 
whether we have the right conditions foi it but we should considei its possi- 
bilities 

fi. The fourth method lelies ou a determination of the Growth pnrenf of 
each ilinmeter class from increment boring.s or stem analvsos, and is reallv only 
a different form of the second method Tl has not so Lar been adopted to any 
extent in India 

7. These methods having given crop increment, it remains to determine 
wliat rehitioii to it the yield to be realised should bear, .and this necessitates 
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some sJaiiflaid for Normal Stoching both as regards total A’^olume and diameter 
class distribution. The note pointed out that normality implies that distribu- 
tion of diameter dasscs which produces the highest qualitative and quantitative 
increment consistent ivith a sustained yield, and the normal growing stock must 
be that in a fully stocked forest which produces such a sustained lueld. The only 
suggestion made for collecting information on both these points was by averaging 
re.sulls from permanent sample plots selected ns appearing nearest to require- 
ments in both respects. 

8 At iire.sent there is a reaction from evenaged and usuallv single species 
regeneration back to the nnevenaged form even in intensivelv worked forests. 
Tt is possible that a solution of regeneration problems and developments in the 
use of species mixtures mav again alter the position, but the fact will remain 
that for at least half a centnrv the greater part of our forests including many 
accessible areas from which the maximum outturn is required, vull not have 
been converted and will have to bo managed as nnevenaged crops "We ought 
therefore to expend a more or less corresponding proportion of our research 
efforts on their problems proAuded there is a reasonable prospect of practical 
results. 

9. The first requirement is for moie data to go on We must have reliable 
information as to the present structure of representative forests of the type in 
question and adequate details of their gi’owth Tlie dillicultv — it is not too 
strong to say impossibilitA’ — of selecting compact plots which could be accepted 
as true samples of a Avholo felling series, has led up to the adoption of the 
linear plots, iisualh' 1 cluiin Aride, for these studies The first such plots Avere 
laid out in Jlengal from 1923 onAvards aiming at ba\'ing one or more lines 
tliTough eaeli of the important ecological tAmes Last season, the United Pro- 
A'inccs has laid out 13 miles of line in sal selection foiests. The proiect in the 
latter case Avas for the local staff to indicate comp.irtments considered most 
represent atiA’c and the research staff to l.av out the Hue on a c*nmpass bearing 
straight through them, measuring area and trees much ns in a standard sample 
plot Whore possible the lines AA’ere to be made in compartments alreadv 
maikod for selection fellings ; romoasurement aa^s to follow the actual felling 
•md again to precede the next felling. prnbablA’’ with one interim measurement 
]\rensnre»^en(s Avere recorded sepnratelv for each running chain and ultimate 
analvsis of the line into tAmes or nnalitie.s aa^s apticipated Oombinina the ex- 
perience reported from the soA^eral provinces interested the folloAAing points 
baA-e arisen. 

10. Tree Classification. — The standard classification for CA-enaged crops is 
inadequate for irregular crops, primarily oAA'ing to the initial classification of 
canopy layers based on height ; jt is true that if crop height is taken as deter- 
mined onlA'^ Iw the ti’ocs in the immediate AUcinitA' of the tree to bo classified, the 
same SA'slem should be applicable’, but there is a feeling that this is too SAibiectiA'c 
a method. We should therefore drop out all reference to height and refci only 
to the freedom of the croAvn us : — 

Dominant, AA'ith leading shoots free from oA^erhead or near side shade ; 

Dominated, AAdtli leading shoots free but Avith near side shade from 
taller trees ; and 

Suppressed, AA’ith leading .shoot definitely oA^ertopped or with near side 
shade from taller trees on all sides. 

In maUA' group-s, a classification of the Dominants into Predominant and 
Codominant AAdll appear practicable, and as for evenaged crops, it maA"- bo desir- 
able to differentiate for research purposes Thou Predominant AA’ould comprise 
the tallest trec.s in anv group, free from A^ertical competition, and Codominant 
AA'ould coraiirise dominants AAdiich thougb free are in close proximity of predoini- 
nants. 

Size of croAA’u i.s the other important factor in dotenmning increment 
■Detailed snbdiAi.sion onlv results in complicating annh'sis, .so that simple, 
differentiation into (a) Good, (&) Medium, (c) Poor, is recommended. Many 
authorities Avould fni'lln'r liaA'e us add a bob* clas.sification, perhan.s bA'' quality 
grades ex-acGA' as for cioaati size, and it might bi‘ as AA'ed to record it to permit 
of later analysis if called for ScTTAurux fM has recentlA’ recommended such a 
classification AAutb a simple decimal rotation fthu.'. 2. 1. 3=dominatod AAntli 
good eroAA-n and poor bole), and come in for a spate of facile criticism from 

(1) ScluA’dyMj''(’li(' Zntn'lirift fnr Foi’^lwo'ien, 1931 p. 1. 
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Heck and othcis A classification of this kind was tried in the Madras tropical 
evergreen witli satisfactory results An enquiry addressed to the leading 
Central European Kcsearch Institutes failed to elicit any helplul suggestions 
on the subject 

11. A fuithei point -wliich aii&es and has soinetiines been stressed, is that 
with selection I'elling, sudden and complete ehniigcs occur in tlic groivth condi- 
tions of tlio individual tree unparalleled in (he legnlar forest, and re.sponse 
must vary with the age and past history of the individual tree. This can hardly 
he disputed but in piactice must bo coiisideied as pait of the normal life of the 
selection foiost to be met in statistical studies bv oolloeting a sufficientlv large 
nuirbor of data to derive mean values 


12 To deteiminc the ftizr of Iho .sow/iZc? lequired for stud 5 ', it is necessary 
to oon.s]dcr the practical n])]i1icaliQu of the anticipalod results, and the details 
of the analysis called foi 

It is evident that if complete aiialvsis by tree cla.sscs is lequired, we should 
need in oui plots a minimum of 3 dominance elnsses, iimrs 3 croivn classes, 
tunes sav 8 diamclci classes, tune’f say 3 localitv elnsse.s oi typos, tiino 10 trees, 
or 2.160 trees for each species Aetuallv if .n similar figure is compiiled for 
evenaged so/ f 01 G.sl from yield tables taking half acre plots for each decade 
(20 to 100) in tliicc qualities omitting ciops undei 6" diamelei. (he number 
comes to 2,200 trees, whilst inili over 250 sample plots there must be some 
14,000 trco.s under observation In working iiji to the inimmum of 10 trees per 
ultimate aiialvsis unit, the actual unmbei of trees in (be plol.s would of course 
be sevcial times greater, but it can be demonstrated tliat piovided the most 
impoitanl classes are adequately eovoiod. a shortage in the others is not .serious 
Thus, (he iiicioinciit of, sjiv, the dominated pooi ei owned trees could lie e.stimated 
for .'ill diameters together bv delormining its peicentage relationship to the domi- 
nated medium or dominated good crowned trees Evpoiicnee may well prove 
that for practical puriioses it would be best to refer all increments to the 
standard of the T) (a) trees so that if a sample enumeration showed 35 per cent 
of dominated ti’oes and the leseai ch plots had shewn that the aveiagc r/ tree lavs 
doiMi 50 per cent of the average ineremeiit of the Ti(t ) lice, tho nveiage incre- 


ment in a felling series would be , Jf,(85-f-'-^) of tlu standard D(ff) figure. 

13 The aiialvsis of the data of the liiieai plots into types or qualities is 
presenting diflienlties It would appear that some soil of statistical analysis 
should bo ijoissiblc. but none li.as yet been devised It seems that tlii.s will have 
to be done at least for the present bv diiect observjition of the as.sociated vege- 
tation combined with a record of nm^inimii height, but an intensive study bv 
a trained ecologist ought to provide means of improving on this and should be 
taken up It is evident, and is borne nut bv exnerionee, that the linear reseaicli 
plots can never provide a tine sanijile of a felling series, foiniing fai too small 
A proportion of it, and their proper function must be to .supplv basic data after 

14 The effect of (Inisiitf on increment leiiuiics lurther ."tudy piirliculailv 
as we have veiv little data even for regular crops Conditions are obviouslv 
veiv dilTorent in the t^'p^f'‘''*ly deciduous forest and the dei^e man? stoievcd 
wet evorgicpii It mav. however, him out that this fnclnr is suffieientlv promded 

for ill the tiee classificatfon . , j f 

15. Reverting to the conce])lioii of the Nonnal Selcctiov jotesf, the need ol 
a standard to work to is expciionced diiecllv the pioblcm of yield regulation is 
faced The ideal disliibutiou of diamclei classes appears niorc impoit.niit 
for immediate piaclical purposes than the growing slock per 100 aoie^ AhexL 
aic no Indian data to go on and the only point lluil is clear J 

publications is that the higliei diameter classes must lie 

better represent od than in regular forest. Unforhmalely | t 

to the question, how Tnuch better ? In correspondence ivitli Mr, bniylinc , 
summarised the indientions of European foiestry ns requiiing m ^ ^ 
forest nearly ten limes as gic.at a pioportion of (op diameter class . . ‘ 

in regulai forest of the same quality, and onlv about one-tliiid the p op ^ 
of third class stems fl : H • III = 1 0 • 1.0 • 1 25 for sclcdmu foro.st, anclj • 
1 • 01.3 foi equivalent regular forestl EnmiY* (Swiss I^- H- I-) ‘^^*5 c n - 
Imted pci haps the most important leccnt suivey of giowth conrnlinns in selec- 
tion forest 


*Mitt Srlnv Ans f tl foi-stl Yen XniT (i) II 1Q33 
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IG. This leads to the question, can "we look to got light on this point from 
an analysis of data from the linear plots t I think the answer is that whilst it 
is likely that on an adequate aggregate length of hue of the selected type, the 
big null ginal offeols will cancel out, we should feel more confidence in tU larger 
compact plot I therefore recommend that a look out should be kept for areas 
of an acre oi two along the line where the forest aiipeared reasonably uniform 
in quality and of the true selection type with most ago and diameter classes ade- 
quately represented. Such areas should be constituted pennanent sample plots 
for studying the relations between growing stock, felling and increment, regulat- 
ing the fellings on a special project desired to give predetermined propoitions 
of the broad diameter classes, and watching the efl'cet on the increment. 

17. Information concerning moiiahiy in t eo uitvient of the upper diameter 
classes is also essential for yield regulation and both the Ihiear plots and the 
suggested compact plots will supply the required data in due course. 

RccommendaUons for further research work are as follows : — 

(1) Laying out hnear plots on hues adapted to the conditions prevalent 

in each important type of forest — Hal, mixed deciduous, wet ever- 
green — of length adequate to cover the important range of quality 
or subtjTpes, diameter and tree classes as required for analysis. 
The hues should be laid out shortly before a selection felling is 
done, and should be remeasured at ter the felhng, and again after 
the next felling is marked. They would prohaniy »h* juaintanied 
for at least one further cycle. 

(2) Supplementing the Hnear plots nuth compact blocics 1 — 5 acres in 

forest which comes nearest to the theoretical selection forest, 
1 , 1 ‘eatment being devised to study the relation between increment, 
proiiortional representation of diameter classes and total groiving 
sto^ 

(3) An ecological study of the vegetational variations on those Hues and 

plots, with a view to the recognition of a small practical number of 
growth types for the chief species, and analysis of the groui-h data 
by types. 

(4) The adoption of the sample tree classification given above for these 

studies. 

(5) Studies on actual examples by the Central Silviculturist of the yield 

table, grouih chart, and groirih percent methods in representative 
forest types with a view to determining their practicability and 
value for Indian forests. 

« • ► ^ ^ ^ 

PAPER (n). 

By E. A. SMYTurEs, Conaeivator o} Forcsis, Woikiny Plans and Research, 

United Provinces. 

Tlio United Provinces have recently embarked on an extensive programme 
of statistical research in the 1,000 square miles or so of irregular hiU sal forests, 
the piincipal object of which is to collect data for applying the new selection 
yield coutiol method. As a preliminaiy, therefore, a brief description of tliis 
motliod may prove useful, 1 intentionally omit all reference to mathematical 
formulae and calculations which have aheady been publislied in the Indian 
Forester. 

The average sixe of a Woridng Circle hi those MU foiests exceeds 100,000 
acres The croj) varies from pure sal to pure dry deciduous miscellaneous, a 
hotch-potch of different tjTJOs often varying eveiy few chains From the dawn 
of scientific forestry tlieso oxlousive areas have been managed m'th selection 
or exploitation fellings of trees over exploitable diameter and a foiling o 3 ^clo. 
No other system at present .seems conccivablo. 171111 a fellhig cj'clo of 15 years, 
the average annual coupe in a Woridng Circle is about 7,000 acres. Onlj' large 
size sal, sain {Tcrininalin loincntosa) and haldv {Adiva coidifolia) are sale- 
able species. 

The iiroblem we have to face is to regulate the rate of removal of the first 
class or selection trees (j.e., over exploitable diameter) so tliat tliore will be 
at least an cqnal number available at each cycle. For tho first 40 or 50 vonrs 
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Brandis 's incliiod oi' yield control was universal. I’his fixed the number of trees 
<0 bo Jelled annually ovei presciibed aiea coupes It requued data of 

(?) total growing slock ot I and II class trees 

(??) the ratio botwooii I and 11 class trees 

{in) the faetor.s [ and r of my foimnla (see Mr. Mobbs’ note) 

J*’oi the last 15 nr ‘20 yrnis, there has been no limitation on the removal ot 
selection liees, but Woikiiig Tlaiis (‘nemnagod tlio lemoval of aU that were 
silviciilturally available \^e liave now clearly lealised that our forests cannot 
stand this rate ot lelling at pre.'^ent, and wo must have some mathematical linuta- 
liou on Ihe late of lomoval ot selection treo.s I'lie basic idea of the new’ control 
is iho same as with Bi.uidis, namely, that the J class tiees removed wall bo 
lophiced b\ rGcimlment fioni the II class lrcc.s during the felling cycle (plus 
or minus adjustmcnis for ahiioinial conditions of stock), but thoie is one im- 
poitaiit diitercnce Uur selection control prescribe^, not a number of trees 
(a.s the Brandis method did) hiif finmc simple pcrcniinye ur ii action of f clasi, 
Iniiiifl III the aiea coupe of the i/eni hy the mathnig officer, usually l|3id, oi 
ijullis, or ] oi 2l3]ds. so that the marking oflicer has a voiy simple prescription 
to follow’ It is a more irapoitant change than appears at first sight, since it 
avonhs the necessity of laiowung the total gi owing stock So long as w'e know' the 
I'atio lietw’oon I and TI class trees, we do not need to know' their totals. Wo can 
aseeitnin this ratio more naairately with a smaller scale fif onumeratioii than 
w’o can a.secitaiii the total gi owing stock Avilh com]jlele enumerations, and Mr 
How’ard, lecoaiiising this, agreed to .i saving ol !?•' Ib.ono tins year in my Circle 
Inidgef by i educing enumerations foi two Woikiug Plans under iw'sioii It is 
tlm.s a point of cousideiable piactical importance. 

This selection yield cniitml Iia.s definite advantages over Brandis, or 
.similar all erna lives, i,c , 

(j) it icduccs (be scope and cosi of emnncrations and woiking plan 
revisions. 

(n) it lends to eliminate or nialeiiall^ i educe eiroih of enumeration, 
since an estimate of the ratio of II . I w’ill usually be move accurate 
than an estimalo of total arrowing .slock, ? e.. TI + I 

{ur) it gives a sim])lor piesciiption for a maiking officer to follow, and ho 
know’.s all the time wdiothei he is diverging from the w'orlang plan 
pi’escription or not With a volume j leJd and fixed area coupes, 
he is never certain hnw' he stands until he fiinshes 

It will Inn'c hecn noted that w’e have to as.simie v.dnes foi / and r, and as ive 
have no olliei data w’hatsoover, wo base these vidues at piesenl on yield table 
figuios for regular fully stockinl crops We believe that 2 (almost ceitainly) 
and t (probably) w’ill be conservative Avhen applied to paitially .stocked iiiegular 
crops. But we want leliable data applicable to irregular mixed forest, and the 
programme of stafi.siiea1 I'esparcli wo have recentlv started is defmitcly aimed 
to give ns those data 

kir ^lobbs’s nnte explains in detail the jnocedure that be has recently 
evolved T'onits for eoiisideration of the coiireienee W'ill be : — 

(?) Will that iiroccduie give ns the data that we waul of 1 and s (i.e , 
diameter iuerement and •wastage) foi each di.unclev class in these 
very irregular and vaiiable loiesls ' To guaiantec propoitional 
1 eprcsenlalion of cvoi'v tvpe i.s recognised as impossible 

(ill Can we aim at getting anything more than this by statistical reseaich 
in these forests • 

{ni) Should that pioccdni'p be modified oi ]mpio\ed in any wav? Are 
anv of the measurements and lecnrds now’ being made nnneeossarv 
and avoidable, or should some others be julded 

(lu) Tf we iceord data nndei various beads snob as qnaliiv cla.sses, dia- 
meter classes, crown or tree classes, etc, to what ex(«‘nt <’aii we 
utilise all these snb-divisions of data finally 7 

(i>) How far will it be possible to standardise procedure between pro 
^ ■vinces, so as to get comparable results in future for similar coiuli- 

tions T 
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PAPER (III). 

By E. 0. Mobbs, SilviculUti ist , United Provinces. 

(i) General — A. very large part of the sal forests of the United Provinces 
must bo classed as irregular ; the extensive areas belonging to the moist and 
drj' Shvalik (viDes from the Dchra Dun to the Haldwani divisions must probably 
ahvays remain irregular, -wliile the failure to obtain adequate regeneration in 
many other areas under “ Conversion to Uniform ’* management is maldng it 
necessary to regard and treat them again as irregular forests. 

The general hi.story of and recent dcveloinnunts iii the management of the 
sal forests of the United Provinces have been described _ by hlr. Smythies in 
several articles of tlie Indian Forcstci, — ^notably in the April 1933, and the June, 
July and October 1933, issues The last two articles dealt more particularly 
with the now “ Safeguarding Formula ” that has been evolved foi the manage- 
ment of all the irregular sal forests. The formula is perhaps only a make-sluft, 
but for ])racrical purposes it is at any rate a good one, and it has also served 
a very valuable function in indicating the general lines on which statistical 
research into the irregular sal fore-sts might in the first instance proceed 

A minimum selection, or more correctly e.vjiloitation, diameter is fixed, and 
the number of trees above that diameter which mav be felled annually is deter- 
mined by the number of trees that are annually passing above that diameter 
croin the diameter class immediately below it The primary fonnula is • 

X= 1 {y — z). 

X= the number of exploitable trees that may be felled annually, 

f = the number of years in the felling cycle, 

t = the penod of years for the diameter class immediately below the 
minimum exploitable size to pass into the exploitable class, 

7/ = the number of trees in the diameter class immediately below the 
. minimum exploitable size, 

■ c = the percentage of y trees that disappear (1)3' thinnings or othenvise) 
in i years and do not come into the exploitable class 

This jirimary formula thus limits the removal of exploitable ti*ec to the 
number that actuallv pass up into the exploitable class from the diameter class 
imraodiateh’' below At the end of i years, there will therefore theorcticall}’’ be 
as many exploitable trees in the forest as there were to begin vdth, and an equal 
snsiained vield is assured for a pei;iod of at least 2 t years. 

It may be that the exploitable trees are in excess or in deficit to begin with. 
The primarv formula i.s therefore modified to . — 

X= 7(y— c)±A. 

where A is ihe number of exploitable trees that are to be removed annuallv in 
addition to the calculated yield to reduce a surplus, or conversely the number 
by which tlie calculated yield is to be reduced to make up for 3113” deficiency in 
ihe exploitable class. 

In this formula, / is fixed for each worldng circle on general considerations, 
and If is determined by enumerations over the whole circle.' The enumerations 
also give the existing number of exploitable trees, and A is fixed somewhat 
arbitrarily on considei’ations of the general distribution of stocking. But t and 
s remain unlniown quantities and for the lime being arc guessed at for irregular 
sal forests on the basis of existing data for regular forests. Some form of 
immediate statistical investigation w,i& required to detennine the value of 1 and 
2 for all soits of irregular .sal forests, and if possible to give some basis for a 
leasonablc determination of A, and to prOAide Avhatever further’ .slatistienl in- 
lormation it Avas possible to obtain Avithin a reasonably short period of time. 

(n) Thr Linear Sample Plot. — To obtain the required information for the 
“ Safeguarding Formula ” it aa's's decided to laA' out a series of Linear Sample 
Plots or perhaps they should bo more correctlA' termed Linear Increment Plots — 
in all ihe main 13'nes of irregular sal forest. A start Avas made Avith the Moist 
and Dry Snyalik Hill Sal ; 8 miles of linos hoA^o been laid out in the foi-iner 
and T) miles in the latter. It is proposed to continue the Avork in the same t3qies 
and to extend it into the Dun and Bhabar' (High Level Alluvium) typo, and 
pos.sibly later on into other types. 

Linir . 
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One of tJie mam objects of having Imes at all is to got repieseiitative samnlps 
of all sub-types, and if one could have a sufficient length of lines it would be 
unnecessary to select areas for them. As, liowcvci- practical con«?iflpr..finT,o 
limit the lenglh of lines that can be laid out, and as there is a sieariS^^^ 
the niiniher and dislrihution of the sub-type.s in any one general Utig it was at 
once necessaiy to select duly repicsent alive area.s for Ihe linos II was impos. 
siblo for llio Silvieiihural .slalT do this, and representative compaitments foi 
the lines wore thoiefore selected bv 'Woihing Plan Officers, in cniisullation v-ith 
the Coiiseiiator, Working Plans and Pescaich Circle The compaitment and 
gonoial direction of the line having been given, all the rest of the work has beoii 
done by the silvicnltiirnl staff. The hues certainly iiieludo almost evciy possible 
.Mih-t\ pe this udll he evident from ihe photos of some of the lines included in the 
set of U. P pliotograplis for 193.'1134 now' nndei circulaliou There are iialches 
of pure sal iiolos and of niatuio sal ; uneven aged sal pure and mixed with other 
species ; IT, 111 and TV Quality sal ; aieas with bamboos, asna and other species 
and only a few' sal , almost pine bohh {Annqnssiis lahfoho) crops and so on. 
\\'lial Ks not certain, how'ovcr, and can never be ceilani, is that the pro]iorlions 
ol these suh-lypes is inoio or less the same as their proportions in the mam types 
as a w’hole. Since the sal in the various sub-types lias very obviously different 
glow 111 rates, there might be serioms obieclioii to the aiiplication of any general 
ro.sulls to the tvpe as a whole But it already scenis nocossaij’' to adopt a 
diffeienl exploitable limit for dilTcrent qiinlitv eln.ssps of sal, and it will tlieio- 
fore be necessary to calculate the value.s of / and c: sepaialclv for dilterent 
quality classes, as wtII as for the tvpe as a whole, and it will rest w’ith Working 
Plan Officers in the fiitnie to detorrmno w'liieli values they will adopt This 
aspect of the pioblem is not peifocfly clear, and anv hoi]) or snjrgrcstions that 
the Confcienee may be able to give will be welcomed 


The general method laving out the Ihie^ is ns follows : — 

The hue is 1 chain wide, measured along the slope jmd the longtli may var\ 
fiom 1 to 3 miles, according to loenliiv, usualh going in one diroclioii across 
one, two or more compartments and st.niing and endin'' al a eonvenionl place, 
such as a iiala, lireliiie, lidge or path. The centre of the line is laid out by 
prismatic compass and is marked on the gnmnd with stout nunihoied wooden 
pillars, roughly at 8 to 10 cluiiiis inten'nls, Ihe actual distance, measured on the 
slope, being recorded, and the positions depending cliielly on the nature of the 
ground Wliore iieccs&ars. iiilomiediate stone pillais aie eroded Wliere 
stones arc not available, the numbcied posts are ])lncod closer, at 4 to a chains 
intervals The eeiitio of the line is also roiighlv marked willi iing.s of white 
paint on tiees, hut for future w’ork it has been decided to innik the marginal 
included tiees with w’hitc paint rings, and not the eentie one.s, in order to know 
at subsequent measinemenls which nnscel1anpoH.s trees have boon included. 

For each square chain (along the slope) the T\pe (moist, medium or dry), 
Quality class, Aspect and Gradient (along and across the line) are recorded 
Quality is determined by height and diaiiicler measurements, the height-diameter 
curves for regular sal torests being used. Iso lixed rule is made as to how* many 
heights arc to he taken, hut they are taken a*! frequently as practicable, and 
may include trees in or immediately adjacent to the line, and thej’" are invaiiahly 
taken wdiencvcr there appears any change in quality. 

Sal, asna {Tcimmaha iomentosa), lialdxi {Adina coidifoha) cliir {Pimis 
longifolia) and scmal {Bomhax malahancum) are all mmiborecl it over 8" 
diameter, small metal plates being used nailed at o' b" above giouiid level on the 
upper side of the tree. The tree is then lucabured al exactly 1' below’ the nail, 
ue., at 4' fi". Trees below' 8" are not measured, but record rs made as to w'hethor 
sucli trees are numerous or not in the square chain Trees ol all other species 
over S" are measured and iCLOided, but arc not numbei’cd Fveij 100th num- 
bered tree is marked with 2 i mgs ol w'hite paint and the 1000th wnlh 3 rings 
(so far no line has as many as 1000 numbered trees). Diameters are mea.'>uied 
at light angles to the iieaiesi l[l0lh ol an inch not because such accuracy is 
necessary lor the purpose ot the “ Safeguarding Formula ", hut to ensure an 
ultimate acceptable accuracy to tJie neiuest inch or half inch Jii addiiion the 
crown class oi each numbered tree is recorded This matter is dealt with later. 

It has not yet been possible to analjse the data collected in the lines laid 
out this year, and in any case the main analysis will not be made till subsequent 
lemeasurements, which it is piuposed should be made in 5, 10 and 15 years’ 
time, when one felling cycle will have been completed, and every hne will have 
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been i'elled uver. When the fellings are made, they will be made in’ the lines 
in exactly the same way as in the rest of the comiiarlmont. 

Both i and z can oni}' be determineU aitci tiic icmeusuremeuls. Fiom the 
luitiui nieusuremciits tnc trees will be divided uito diumetei classes, and iroiu 
subsequent nieasuremcnis it will be known how many trees ol each class liavc 
passeu up iniu tlie next class, and also iiow' many have disappeared in the inter- 
val it will alsu be xiossible loi tlie various quality classes to doternnuc the 
increment-diameter rolationsliip loi the irregiuar sn/, nut tins is hlrely to be 
oiiij an aveiage between very widely varying limits, unless the data aie sepa- 
laiely aiiulyseci not only foi me dillerent quality classes, but also lor the dilter- 
ent crown classes in the same quality class, since trees in the same diameter 
class will include all conditions of dominance and suppression. And even if 
this be done, there will be considerable vanation ol increment in the same 
crown class, owing to tlie diliiculty of correct crown class classilicalion in such 
valuing' lorest. h'or the time being, it W’ould aiipear advisable to classify the 
initial data for cacli quaUt}' class into diameter classes, and into croMU classes 
within each diameter class, so that tlie information is available for subsequent 
use if needed. 

iSince the giadieiit along and across the lino is measured for each squaic 
chain, the actual horizontal area can be calculutcd. It is thus possible to obtain 
the actual area occupied bj' each quality cJa^5^, the area with some sal and the 
area completely without Afll (or other niiinhcred siiecics). Jt is also possible 
tor each squaive, using data for regular lorests, to obtain the total basal area 
and total volume of sal (or all numbciccl species) and to calculate for each 
quality the average basal area and volume per acre. This, however, would 
involi’c vei-j considerable cominlatioii work, and 1 am not suie that the informa- 
tion ■would he woi’tli the labour involved. The volume calculations ivould also 
necessitate rathei consideiable assumption legarding the volumes of tices of 
dilfereiit crown classes and the same dianicter, or else a comprehensive scries 
of volume determinations for different crown chi'^scs, whicn loi the present 
would be impossible. 

(lii) Tn'c classification . — (Joiisulerable diliiculty was experienced in lollow- 
iiig tiio I’orcfitry Commission tree classification ajiproved by the Silvicultural 
Couforence oi 1929. In an ii regular forc.st, especially ol llie Siwalilc Hill Sal 
tjpe, the effect ol past fclllllg^, ilio qiiabti' the ages and the admivtuie of other 
species all varj so frequently that it appears wrong to fix the canopy class of 
the trees on the basis ol the bcights of the dominant trees, unless one’s slundaid 
of doininnnee is to change with every square rhain. wdiicb is inadvi.sable. After 
inuoli discussion and trial in the field, it was finally decided to i evert to the old 
hj'stoni of elassificalion, i.e., into .'1 classes- -JVmiinanl (T)), Hominaled (d), and 
Suijprcssed (s), the first tAvo being sub-divided into 1)-1, D-2 aiid-fM, rf-2 aecord- 
ing to the nature of the crown Even so, much has lo be left to disci-elion as if 
is often obvious that an apparently dominant tree was formerly badly dominated 
or suppressed by a niucli bigger tree Hint lias been lemoved in ])nst fellings 

(lu) Miscellancou .^. — The average cost of laying out flic lines ivas roughly 
J?s, 80 per mile. This included some verv dirTieull and steeji country. 

« • • • • s 


PAPKi? trv). 

Bi/ 111. V. Ijiimir., Silvirvlinnst. Mnrlrns. 

Genrral . — A start has been made in Madras at eollccling information 
regarding the girth increment of trees growing in irregular mixed forest, but 
the jirobfeni of a]iplyiiig the data, and lionee the best metbocls of. classifying the 
trees measured has not been properl-y tlioughi out, and presents some diflicuUy. 

, 2. Dnfinihou of pin pos^o.—Uho puiqinse of 1 hose investigations is to acquire 

reliable data regauling the girth (nr diameter) iiieremenl of frees in irregular 
crops which can be applied In working plan ennmeralions for making no'eurale 
enlculations of the jdeld. ' ' ' 

3. WorTf (tone so far. — A number of linear tree increment plot.s have been 
laid nut in different types of forest (Evergreen Knin Forest for JJopca, Mrsna. 
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Palagunon and Calophylhim. Mixed Deciduous i'oresl i’or teak Tetmi / 
crcmilaia, Lagcistioemia lanccolata, Gteiiia tilaefolia, and X.ulia Ltiocn,naA 
Dry Deciduous ioicsl {Hod baudeis typa) ior Ftoocatpii^ santahnui Sp 
tiees ivillmi one chain oi‘ Avell Jcnovii paths- are maikcd and mapped and diam^ 
mcasui omeuts at breast height taken periodically accoidiug to the iiisliucUoni 
111 iho {Statistical Code. Methods of cronm classification, etc. have noi 
finally decided upon. ’ 

1. Application of > esid/s.— Before it is possible to decide the best methods 
of cio-wn classification, etc, it is neeessaiy to consider hoiv the results are to be 
apphed. It is assumed that the plots have been selected so as to cover the 
whole range of quahly and gcogiaphical distiibutiou to be studied and that the 
plots aie typical of the foiests as regaids uniformity and density, and that they 
will give diameter increment data for trees of cvei\ crown and canopy clasl 
The W'oikmg Plans Officei Mill liave enumerated liis forest and measuied 
diameteis throughout {Since the mcrement plots, though covering- the whole 
lange of quahties and sub-types under consideration, are not hltcly to be repre- 
sentative of the Avhole forest , the data given cannot be applied direct to the 
various diameter classes, and some further classification into crown and canopy 
classes appears to be necessary Thus the trees will be divided into 

(1) Quality classes, 

(2) Canopy classes, 

(o) Cro-wTi classes, 

(4) Diameter classes 

The Working Plans Officei would tlieretore have to differentiate quality 
classes and enumeiate them separately and also determine the proportions of 
the diffeient cro^\Ti and canopy classes in each girth class tor each quality in 
sample strip.s in his enumeration, the classification adopted being the same as 
that used m tlie increment plots themselves Tins appeals to be a lather com- 
plicated and laborious procedure, and perhaps the Conleiencc can suggest some 
method of sunplifjdng it 

5. Selection of hicievicnt plots . — ^Rules foi this have alioady been laid dowm 
in the Statistical Code [Page ii, in b (a)]. A diflioult}'' is eiicounteied in mixed 
deciduous forest wheie the tjqie changes rapidly from open areas with well 
spaced trees and much Lantana and growth of small trees, to fuUy stocked por- 
tions with many trees per acre, and further to dense bamboo foiest with lew 
trees per acre It would appear to be impracticable to difforontinle those types 
which may change -within a few chains, and the onlv remedy appeals to be to 
have larger increment plots in as tyiiical areas as possible so that the difi’orent 
types are represented propoitionally. There may be some erior in applying 
the data to a poition of forest in which the types are lepresentod in dillerent 
proportions but it is difficult to see how this can be overcome in a practical 
manner. 

6. Selection of trees . — It is necessary that a sufficient numbei of trees of 
each diameter, crown and canopy class should he measured Criticism was 
made of some of the plots in Madras that subjective .selection had been made, 
and this was obviously the case in one detaduous forest tree increment plot where 
the trees selected were all good “ normal ” trees with straight boles and good 
form, whereas a large number of the tree.s -weie crooked, or .swollen at the base, 
or had some other ahnonnality Since such abnormalities would not he con- 
sidered as reason for rejection in a working jilan enumeration they should not 
he oniillcd in a tree increment plot. Such sub.ieclive selection can be ovcicoinc 
by marldng and measuring everj- tree of all sizes and conditions that would he 
onumerated for a worldng plan, hut this on the other hand might jntiofliicc an 
UTmecesRarily large number of certain sizes and classes In order to keep the 
work doivn to' a minimum, excess trees in such classes should he rejected hut it 
is important that such rejections he made mechanically on papoi, since the eye 
cannot be trusterl not to make a subjective selection of such trnos on the ground 

In Example 27, Page 44, of the Statistical Code, it is stated that “For 
normal increment in uneven aged forest it is a matter for consideration whcthei 
only trees likely to reach rotation age or exploitation size should be taken or a 
sample of all trees found ” Since the data aie to be applied to working plan 
enumei ations in which no such selection of trees likclv to reach rotation age is 
made, it seems necessary to take representative samples of all trees in each 
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diameter elasb whether*’ they are likely to reach rotation age or not. It Beems 
necessarj', moreover, to take a large number ot trees in tlie lower diameter 
classes m order to allow for trees lallmg out ouing to suppression or to becoming 
so unsound as to be not lit for enumeration. All tliis points to the advisability 
ot I along all trees in a iilot and not merely equal or graded nmnbers of trees in 
the dilferciil diametei classes. 

7. Uroion ond canojiy classification. — ^In order to reduce as far as possible 
the number of classes into wliich the Working Plans Oflicer has to sub-divide 
his enumeration it is necessary to make the canopy and crovni classification as - 
simple as pos.siblo. The system given in the Statistical Code for regular crops 
has been lound dilticult of appheation in mixed forest wliere all heiglit classes 
aio mixed up together. 

In open IJed sanders lorest (Pteiocai pits santahnus), there is little need for 
crown classification since every crovni is separate and would be called “ D. 1 a ” 
aocoiding to the system used for evenaged crops. 

In cveigieen forest ivith a definite to*p canopy a sunple classification was 
found to be : — 

I. Crown vnth full overhead hght, 

II. Crown with restricted overhead light, 

111. Crovm with no overhead light, each of these being subdivided into 
(<i) Full sized crovni for the size of the tree, 

(h) somewhat constricted ciomi for the size of the tice, 

(c) badly constricted crown for the size of the Jree. 

This classification was found easy to make on the ground, and dilferent ob- 
seivors soon acquired the same standards of judgment after a little coaching. 
When, however, it is considered how this classification is going to be aiiplied, 
one is a little horrified to find that 9 different increment figures would have to 
he worked rmt for each diameter class in each quality, and the final table might 
consisiL of say three qualities each with about eight to ten diameter classes eacli 
with nine cro-wn-eitai-eanopy classes — or a total of about 2-10 classes for each 
species into which the Worlung Plans Oflicei would have to divide lii.s enumeia- 
tioiiB. Some simplification appears to be nccessaiy though it is difficult to see 
how the scheme .suggested can he made simpler than it is unless some of the 
classes can he combined in some way or other. The suggested classification 
involves, moreover exceedingly unwieldy increment plots, since in each of the 
24.0 classes it is necessary to have a sufficient number of tree.s to give a reliable 
point on the curve of average.s The Central Silviculturist could probably say 
more defimtely what numhei would he required, but 1 imagine it would not be 
less than 10 to 1.5 trees which would mean that at least 2,400 to .S,600 trees would 
have to he measured in each plot • 

In mixed deciduous forest the question of crown and canopy classification 
is coinplicaiecl by the irregularity of the canopy and the rapid variation in type . 
of growth (‘iicountered There are always a number of gaps of var\'ing sizes 
caused by selection fellings, wund-falls, flowered out bamboo clumps, etc., which 
have not filled up on account of dense inva.sion by Lanlann or from other causes. 
The canopy is so irregular hi density and height that the ordinary classification 
by dominance and crovTi condition as prescribed for regular crops is obviou.sly 
iiiapiilicahle. One finds, for instance, a number of trees half or two-thirds of 
the to ]3 canopy with completely free crowns and not dominated at all, which 
would not fit in to the nsual classifications 

, I ^ 

, I 

' Tlie classification suggested above for evergreens might he used though 
the eondition.'s of dominance are veiy different .and the variation in crowm size, 
especially in the smaller diameter classes, is very much greater. 

.Another difficulty in mixed deciduons forest is the presence of bnmhoos 
with their periodic flowering and consequent complete change of the conditions 
of dnminanco in cvcles of about thirty Vears If is difficult to see how it would 
he possible to collect and apply reliable increment data in such forest. 
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Surmiarif. 

I 

Thu general pioblem has been bncflj' stated and methods of cro-wn classifica- 
tion in cvcJ green and deciduous forests suggested. It is required to decide 
fiom the ijoinl of view of aiiijlicaliou of results to norlcing plan enumeiations 
and of sini]ilitymg the work as far as possible what methods of crov-Ti classifica- 
tion aic liJa*h to be the most piacticable for different types ol foiesl, and lules 
lequirc to lie diaivn up foi indiision in the HiaUsiical Code regarding the classi- 
ticalion of llie data collected, tJie worlang out of mcrcinent figures and theii 
nppliciitifiii to working plan enumerations. The rules should also specify the 
data that have to be collected m the couise of Rueli oiiiiinerations in order to 
enable the ineieraent figures to lie accur;itely utilised 

It imglit also be discussed whether any piaclical method foi collecting and 
utilising incTcnient data for liees in bamboo forest can be ile\u&ed 


PAPEB (V). 

By G K Homfuay, Sihicidiurist, Bengal 

. Linear Plots were started m Bengal in 192B by Mi, E. 0 Shebbearc, then 
tSilvicultiirist, and up to the pre.scnt 17 lines totalling appio.ximatcly 15 miles 
have been hud out by the Silvicultui al Bianch. Lines have been laid out in the 
following ina,)or forest types — 1‘oot-lnlls miscellaneous, plains sal, deaduous 
Biptcroctups, and mangiovc forests Lines are marked on the map at random 
and laid out on the ground afterwards ; this prevents any attempt to select the 
best areas which miglil be the ease if the lines wero selected on the ground. 
The width of the lino is one cliimi and the length may vai*y from H to 4 a mile 
until it reaches a convenient boundaiy. Tlie linns are hud out by compass 
A line 2 Icct indc is cloaied of all undergrowth and it has been found that this 
line is alwava kept clean as the jungle animals use it for a path Evciy tree 
of 4" diamctei and ovei at breast height whose centre occurs within the i chain 
on cither side of the centre of tlie path is numbered with a tin plate and the point 
of measurement marked until a cross in white paml at 4' — ti". The cioss and 
number plate arc always put so as to face Die path Trees under 4" diameter 
are ignored No luidergiowth is cut except in 2' centie path, A stake with 
the niimboi of tlie chain jniintcd on it, is struck in the ceiilrc of the path at 
every chain length of the line, and a line draivii in the note book showing the 
number of the chain Any change in the hyio of foiesl is noted in the note 
book and the Iciigdi of the line noted where it begins and ends. Diameter 
measurements are taken every 5 years 

The lesults supply otherwise unavailable data as to the composition, quah- 
talive and quantitative, for every type and .sub-tjqie of forest. Unknoivii 
spcpie.s and those of doubtful identitv nic easily maiked down and specimens 
sent to Delirii Dun foi identification and we may say that in the foiests where 
those linos occur there arc, haidly now any un-idenlified species left They 
give autliontically doteimined trees for seed and specimen collection and for 
observations on seeding, natural regeneration, etc. By .periodic diametei 
measurements some idea of the late of grouth of the less impni'tant species 
can be ascertained winch at present is practicalh" unknown Parts of these 
lines sometimes fall into the annual clear-felling coupe and in such cases all 
trees to be felled are measured up foi volume data 

Intel esthig facts are collected as to Uic mortality of certain species and also 
when certain fuel species such as 2Jnra>a}7on and .yarlnln'i spp Teach maturity 
and put on no further growth. 

, In additi'in some of the older lines have been rclaid and any' trees that have 
reached 4" diameter .at breast since the line iVigs first laid out ivere included and 
numliered and measured This is of great interest and shows exactly hoiv the 
constitution of the forests is changing under fire-protection Even in the dry 
mixed forests the most common trees that are coining in were found to be 
Dysooryhiw spp., Anwoin tralhrJiii, A inJiifirl-n, Clncocheton pammlaius, 
Mrlio’t77ia 'nynjihnfohi, Ctifpfnrof 7/a spp. Ca^tra/'ia spp, P 7 th real ob7 7(777 
n77qiilai 7(777 

. Linear plots can be very advantageously combined with the Pi esorvation 
Plots and tbis, is being done in several instances in Bengal, 
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Report of Rebate 

Mr. Tucked away under the ratlier innocent looking heading of 

“ Agenda and corrigenda to the Statistical Code ”, wo seem to have one of the 
most important and one of the most difficult subjects for discussion before this 
conference, namely, statistical research in in-egular crops : important because it 
applies probably to 75 per cent, of the foi-ests of India from Cape Comorin to 
the Hindulmsh, from tropical evergreen to high level conifers In the proceed- 
ings of the last silvicultural conference, we read a note that “ no paper was 
submitted on this subject, hut this was due more to the inherent difficulties of 
the problem than to laelc of interest and it was suggested that a report should 
be submitted to the next silvicultural conference ” T hope wo shall be able to 
go a step further at this conference. 

hEr Champion when he suggested to me that T might take up this subject 
for introduction at this conforeiic/? and pul up a siimmarv of the papers received, 
remarked that there was no published literature anwherc in the world to help 
us to tackle the problem and that we should have to work rmt our o^vn salvation 
from the beginning. I think that is in some ways an advantage because we 
start vuth a clean slate and can write whatever we like on it. 

The sfalistical problems relating to irregular forests aie as old as the 
Forest DeTiarlment in India and thov applv on a much larger scale than the 
problem i elating to regular forests The latter only began to be sv.stematieallv 
studied about 2.) vears ago with Troup’s pioneer work and evervbody Iniows the 
remarkable progress that has been made in those twentv-five vears T think we 
are now in much the same po.sition in regard to regidar crops, that is to sav, at the 
dauTi of systematic study 

A committee was appointed to considci the papers which were submitted 
on this subject and they have preiiared a rc])ort which T will place before the, 
conference This_ report contains seven oi eight points and it will probably 
simplify matters if T deal with each point and discuss it separatolv n^iving the 
reasons which led the committee to make their proposals on it. The report 
of the committee is ns follows. 


Report of tJie CommUiro. 

_ Papers desciihinf/ the present uirfhods and ohjectirrs of sfafisfir.nl research 
in irregular mixed forr.sfs were siihmiffcd hu Assam. Brnnal. the United Pro- 
Vinces, and Madias, while a note bit the Central Pilvionlfui ht sunimai ised the 
results of the last {1929) conference and sulmeouenf develonmenfs, and nmde^ 
sufjaestions for the future These papers established the following points : — 

•(1) That there waif he different object ive,.<! and theirfore different methods 
<.f sfntisiienl reseaich in mixed irrrgulai forests, e.g , 

(а) A .semi-botanical survey (Bengal). 

(hi Rota required by Worldng Plan Officeis in vresmibinn the yield of 
a .swale .species in mixed forests (United Pmiince.s). 

(c) Data required by Worldng Plan Oilierrs w prescrihinn the yield of 
several spe.eJos in mixed forest (Madias). 

I will sniiimarisp the work that has been done ia the difTorent 7 irovinccs. 
In Bengal, linear plots were started in 1923, and so far 1,5 miles have been laid 
ont ill four main forest tvpcs. They have 5-vear remcasnrements and tliev 
measui'ij everv trc« over 4" diameter for .all species The obiective as defined 
in the paper was as follows : — 

Ohjeeturs — (a) Botanical smvov, recognition of unknown species and 
distribution of all species 

(б) Authenticallv determined tices for seed and study. 

(c) Some idea of diameter increment of all species, and 

(r7) Some idea of mortality and ebange of constitution of forests duo 
to fire-protection. 

In' the U P.. linear plots one chain ivide were starled last year bv Mr 
TiEohhs and his assistant AEr. Negi, 13 miles were laid out and it is proposed to 
la\ out a further 30 miles during (he coming cold weather. The general idea 
is to Irv to get 5— R miles of lines in each important working circle in two or- 
three divisions and it will take two or three years to lav them' out Pemea.surc 
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menls every live years, and if possible befoie and after main fellings as ivell 
The pnniarv ob,iectivc is lo ascertain, for one species only (sal), growing in a 
mixed forest of many species, an aveiage value for a -woilang circle of durmeter 
inclement and -wastage ; that is, -what propoition of the stems' m any diameter' 
class ^^ill pats up to the next diameter cljiss within a eeilain period of years 
This IS the information required by worldna plan ofliceis to apply selection 
yield rontiolb The ob.ieetive is thus quite diirerent to the objective in Bengal 

Til Madias, liiie.u plots (some tivo chain.^ wide and some one chain wide) 
were started years ago and 27 miles have been laid out in three dilTorciit types 
of foiests, eveigieen rain forests, mixed deciduous forests Math tealr, and drj’ 
deciduous foiests with Bed sandcis (Ptcrocarpux smitahmis) . Then objec- 
tive has been defined by jilr Laurio as follows : — 

“ The pui]jose of these inevstigatioiis is lo acquire reliable data regard- 
ing the giilh (or diameter) increment of trees in irrcipilar crops 
wbich can be applied to working plan einimeinlions for making 
accurate calculations of the yield.” 

Tile objective in j\radras aii])roaobos that of Ihe United Piovinces rather 
lliaii that ol Bengal bnl is complicated bv the desire to collect data for 3 or 4 
different .species in eacli t\ 7)0 of forests 

Tlio second point of the lepoit read.s as follows : — 

(2) That ihoio mu’it he a clrai dcfivUiov of the ohjcdiva hoforc amt such 
research is started. Oulu then enu fhr .scope oud methods he dcr.idrd, winch 
must o-'.-suie that the nhieetires aie attained. 


Til an intiicate problem such a.s we aie considciing, we believe it uill he 
useless to start statistical roseareli and a few vears later ask ourselves what 
we should do with the data obtained I believe Ibal Bengal found some difii- 
cultv, after collcoting data, in knouing oxactlv what was Ihe be«st thing to do 
with them This point therefore obviotiJ*lv docs nol require auv elaboration. 

The third jtoint of the committoe’^ leporf leads • — 

(.3) Iha* stntishral le^etirch is at pte.seut cine fl if lequired vi mired forest. s 
irhete ouhf o jeie speties (out of viaup) ate erulmtahlf' Yield f aides for such 
forests r.ie tmpnssilde at pie.scut 


The fact that papers received from the lliiee diffeient piovinces who have 
started this woik show that they ,nll deal wilh mixed forests of manv ^peeios 
eloailv'iiuliciite that it is in these tvpcs of foiests tlmt sl.alistieal io>!onicli is 
cbietlv remiiied, so -we can limit our subject to stalislical woik in mixed irregular 
foipst Troup when be sl.niled Iiis investigatious veais ago ou icgul.ir crons, 
and those of us -who fnlloued lu bis fnotstcp.s research in regular crops, had a 
veiv clear oblectivc, namelA', tlin meparation of peld tables. T think that 
until these irregular mixed crons that obmctive has to be complotclv ignored 
T believe T am right in ‘■aving that nowhere in the world lias anv viold table as 
vet been published for am' irregnlai crops even of a single .'Jiiecies that is to 
sav pure forest. 


[il/r Champtuu. — There an* A’ielrl tables of sorts pioduced for irregular 
uiiovenageil foiesls in the TTnited Stales and in Swilxerbnul. but T do not consider 
them suitable for nur coudilionsl 

Thus lact. that tor fore.sts of tliis Uuie viekl (abb's can be defimleh’ excluded 
ai pies'eut, makes it all the more uecessarv that the obieclive of everv icsearcii 
projoci Ibal is uiiderlakeii should be elearli' defined before i) is stalled. 

The fomth point of the I'ppoit of the eoinmitlee reads • — 

loHf/ hiieoi plots 1 Of 2 chatvs hioad and several unh's loun iw 
eacJi Wotli'iin Cttrfe oi forest tupe appear to he the hrst foim fot siirh le^eaieh, 
ana the 'method of surcessne pint etiumerafioiis. uipfeinhhf at o year iuieiials 
and tfpos^ildr immediateh) before and affei wain felUvos appeals the ovlu 
feasihln-nuthod of eollertwff data, edhn fn, hofaiiual orWnilma Plan pin posr. 

TToie a'^ain lhat fact lliaf in ,ill three pronnees tlio ti’pe of long linear plols 
'p n feasible melbod eleailv iurlie.ntc.s m the onininn 

Ot Iiic office] s of iJiose piovihces that that tA-iie of plot is the best That is whv 
T ‘‘T I’eeOTTimpnded more oi less standardising that ivne of plot 

J should like to pnv mv tribute to Mr Rhcbbeare and iTv. TTorafrav and the otbei 
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ofBcere in Bengal wlio took the lead in laying out these plots in Bengal many 
years before it was thought of elsewhere. Llr. Champion suggested in his note . 
that those long linear plots should be supplemented by rectangular plots chosen 
as tj’^pical oi these forests in order to obtain some idea of the normal growing 
stock. The committee considered this carefully and concluded that in mixed 
forests there is no hope of obtaining any idea of tlie nonnal growing stock 
for one species out of many (see p. 238, lower half, and p. 219). 

Q’he fifth point of the committee’s report reads : — 

(5) That every stem {over a mimmuvi dnmeier) of those species for 
which data ate required should he measured and lecoided by diameter or girth 
classes, and not only selected stems.’* 

It apiiears necessary to guarantee that Uie best stems only are not selected 
for measurement. This is the criticism that uas made, 1 believe, in Lladi'as 
when their lines were laid out. By taking every stem over a minimum siz(j 
wo arc helping to obtain the tnie average of the wdiole area. 

The sixth point of the committee’s report is as follows : — 

(6) “ That tihcte Worhing Pla/n yield calculations arc to depend on statis- 
tical teseaich, the simplest possible objectives should be adopted to start with. 
It is for example nselcss for the Working Plan biaiich to ash for the nonnal 
total gi owing stock of one species in a mixed foiest, hut it is icasonable to ask 
fot the nonnal distribution of diameter rdasses to sustain the selcviion yield.” 

Referring for a moment to Mr. Jjaniie’s defimtion which 1 will repeat — 
“ The puriioso of these investigations is to actpiire rcliabhi data w'hich can be 
applied by working plans officers for making accurate calculations of the 
yield ” — this is a veiy good definition, hut the scf)pe and mefhoil of the 
statistical research will depend on how the yield is prescribed in tlie 'Woiking 
Plans. In mixed deciduous forests for example, will the worlcing plan prescribe 
a separate yield for each species or a combined yield for all together ? Again, 
will the yield bo a total volume yield for all classes together or will the obneols 
of management be met by prescribing a yield of selection size trees only, as we 
propose to do in the ‘United Provinces I The answer to each of these different 
possibilities would require to a ceitain extent different details of .statistical 
re.soareh. These are the first questions to be answered, and it is therefore 
useless to decide on a method of imcscribing the yield to which statistical 
research cannot in our pi’csent state of knowledge give an answer. Foi the 
Hill sal forests in the United ProAunces avc huA'e adopted the simplest possible 
ob.icctivo, namely, yield control of one species onh, jind fi'om onr practical ex- 
perience up-to-date avc find tliat even that objective is a.s miieh ns avc can manage. 
Your Committee were very definitely of opinion that Avorking ])lan Aucld calcula- 
tions must be made simple AvlieroA’or they are to depend on statistical researeh. 

The seventh point of cnnimittce’.s icpoi-t is ns folloAvs : — 

(7) That .sub-division into quality classes, crown classes, canopy classe,s, 
etc., should uhrtc feasible be tigidly confined to the minimum requited to attain 
the objective, and all unneccssaiy elahojathns excluded. In some tapes of 
forest no such suh-division is possible, c.g., quality classes iu wet cvergtecn 
forest. Over elaboration tends to make both the researeh itself and the appli- 
cation of results to Working Plans impracticable.” 

'hfr. Tjauric’s note brings out Amry clearly the danger of excessive eompUca- 
ca lions. He shows hoAv a Avorking plan ofiicer might have to diA’idc enumera- 
tioim into 240 classes for each .sjiccies 1 During the last tAvo years. Avorldng 
plan oflieers AA'orlciug under me in the United ProA'inees have enumerated about 
a qnai'tcr of a million acro.s of hill sal foro.sls in onr standard classes and A\m 
tried enumerating also in Iavo A’cry simple quality classes, o\'cr 70' liciglif nud 
under 70' height, and avo found in practice that even that very clemontar}'^ 
complie.ation Avas impossible. Tlie qualities AA'ere so muddled up ou the ground 
that tliev merged into one another and when the large scale enumeration 
attempted to separate them it Avas found it could not he done. F*o Hint, any idea 
of trying to enumerate in quality cln.'«ses, crown classes, eanopv classes, .and so 
on, is quite impo.s.sihle. And moreoA’Or, for tlie .simple ohiceliA'c tluit avc are 
satisfied aamHi, T helicA-e this elaboration is unnecessary. If vou are satisfied 
Avilh the selection yield control, you can ignore canopy classes and eA’cn to a 
groat extent quality classes, because Ave want statistical research to giA’e us an 
, nA'crage answer for a whole Avorking circle for perhaps a lakh of acres or more. 

LIFIIT 
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But to justily tlie assumption that we have a fair average we must have an 
adequate length of hue tor each area over Avhich the results of research aie to 
be applied. Jt is no good taiang only a lew chains oi even a mile, 

Theio is a story of a Divisional Forest Oflicci, a very meticulous fellow 
who piided hiniheil on extreme acciuacyin Jus woric and on one occasion wonted 
uuii ms i('quii<.niouis ioi haibcd wire loi his plantation to thiee places oi 
uecimals iia\iiig done Hub he then sent an mdeut to a Calcutta Jinn for lus 
wiie, also to iniec places of decunais, and the Calcutta him, not 
bomg acciisluined to tins extiaoidiiiaiy accuracy (1 , Hunk the figuie 
was rtU/J i!i)J-tt ) ignored the ^deciinal point and sent him i million and seventy- 
one thousand odd leet ! 1 lliink in this problem ol statistical research we must 
avoid the mentality ol that Diiisiomd li‘orest Ulhcer and it is useless for ns to 
tliinit in toiiiLs ol tliiGo decimal places. AVhatevor answer w'e may get even with 
the most caieful w’orli, must be a lough appioximalion 

TJic eighth point of the committee’s lepoit deals with : — 

(8) “ That ivhcie some iice classification is considered advisable ihcfolloio- 
ing shall he adopted : — 

(a) Fieedom oj croitu — (i) Dominant, (i/) Dominated, (lii) Siippiessed. 

(b) Size of cioicn — (i) Lauje, (ii) Medium, (in) Small." 

.lUtliough we behevc that a woikiiig plan officer will n(i\’er require a tree 
classilicatuin on these hues, it is possible Uiat statistical lesearch itself might 
Ihid SUCH infoimalioii usclul in iutuio, and il it can bo collected without extra 
trouble llicrc is a ieehng that this sliould be done, and research officers should 
note down classilicatioii oi trees thej' measure on these lines. The difficulty ol 
applying even tins simple classitication to irregular forests is olmous and the 
best (iiassilicalioii would only bo rough but it does not take much trouble to note 
it downi and it is hellei to do n little more, than to iind later on that you w'ant 
something and cannot got it. 

The last point of the commitloe’s report runs as follows : — 

(9) “ Thai it is at present too catlij to tip to sfandaidise methods of analysis 
and application of lesidts." 

I’his point I think is perfectly obvious and really requires no explanation 
You cannot analyse results if you baA*e not got them iioi can you apply them 

Suiinnaiisiiig all this, the committee have made a recommendation. 

“ The Committee, iJicrcfoic, i ccommcnds that the Genii al Silviculturist be 
ashed, in eonsuUation luth piovincial leseaich officcis, to icufe an addition tn 
the Siaiistiral Code on the lines indicated above, and to include a section dcsciib- 
ing Die technique so fai developed in difivicnt provinces, u'lth suggestions foi 
methods oj analgsis and application of icsults in future. The committee fui flier 
t ccommcnds that as the sub feet is oj iinpoitancc to most piovinccs, co-operahve 
invest i gat ions should be nndci taken bp the Geniial Silviculiuiisf and piovincial 
icscardi officers should keep in dose touch.” 

By this co-operative investigation, I think w’e really mean not so much a 
lour such as w'as made in the case of sal, but keeping in touch through the Central 
Silviculturist wdio could help by clisseimnating inrorniation fiom one piovince 
to another There w'ould bo more coriospouclence than touring. 

At the commencement T said I hoped Hie confeicuce would carry the matter 
of rcseaicli in irregular crops a stage fmllicr than where the last conference 
left it _ The committee have put in a good deal of hard woik and haid thinldng 
and if its report is endorsed by this poufcTonce T tliink w'e shall have definitely 
advanced not only beyond the stage at which il w^n^^ left by the last confciencc 
but beyond any work eaiiicd on in other parts of the w’orld on Ibis tjiio of work 

ilfr. Shebheare • T have only one point to make about the classification and 
the position of the crow’U'i ' I soul the lecord of a linear .‘jnmjde plot to kfr Bor 
in A^pam and he -wrote back saving “ T snp] 3 o.sp tlii.s is a .<fa? forest but the 
ma^orilv of the trees are Mchoomn ” Tiiis latter is simplv an undergrowih 
species, and unless vou do record the wbereabouts of the crown, confusion will 
result 

Ml Laurie : Hr Smylhies asked how w'e would prescribe the "vield in our 
irregular eiops of Madras Tlie position is rather different in the different 
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tjTpes vre deal -with, and "vrlien I defined tlie olijects of the research, I liad in mind 
our inost important forests, namely the mixed deciduous. There we adopt a 
combined yield of all species irrespective of the lelativc value of indmdnal trees. 
But it is quite conceivable that in teak bearing forests we might want a separate 
yield of tejik on the lines on which the TJ. P. is doing it in thoii ftal forests. In 
evergiecn forests, it is doubtful if we would want to go into so much detail be- 
cause upto the present no volume jdeld has been prescribed for them. It is entire- 
ly a .silvicultural yield of only one or two trees per acre in accordance with the 
resolution of the last conference that we should not do any heavy fellings 
until regeneration problems in evergreens had been solved In our open red 
Sanders foressts the only trees we are considering are red sunders, lieing the only 
valuable limber species. There again, some method comparable to the aal 
methods in the United Provinces "will be adopted. The problem therefore is 
different in those three different areas and our method of lesearch, of recording 
the data, and of analysing them would be different in each case. 

il/?-. Mobbs • The point ivliich ivas raised eoncerning the question of ividcn- 
ing the line to make a permanent sample plot. "We is.sued in.stniciions that 
wherever it was possible to widen a line to make a permanent sample plot 
tv{jical of tlip average conditions, this slioiild be noted dorni on the records. 
The net result was that no place was noted dorni, the reason being that it was 
ahsolntelv impossible to determine a tme average of the irregular crops. The 
irregiilar iorest is not the same as the seleclion forest You can perhaps find 
your ideal condition in selection forests, hnt an irresmlar forest consists of a 
scries of cven-affed groups. No one gronn of pvonaged trees and no one nuality 
class will give von a true average condition of the whole area Donsennenlly 
when we eonisidered the question in the forest wc did not consider it feasible to 
widen the lines in anv place. 

Mr. Champion ; The report of the committee refers a good many things to 
the Central Sihuculturist, as tend.s to happen in these reports and i e.solulions ! 
I was dislincily disappointed with the outcome of our discussions at the last 
conference It should have led to a lot of research work hut it led to almost 
notliing till the last two or three years wdiou very definite progress has been 
made. The points in which the committee summarised its reenmmondatious to 
the conference are for the most part acceptable to me as Central Silvicnlturi.st, 
but there are one or two which T think will have to bo considered a little more 
fully and there are one or two points which have come np in debate on which 
I think yjossihly a little more slionld ho said Firstly, ■with reference to the 
linear plots, referring primarily to the linear plots as laid out bv the United 
Provinces last cold weather — and T gather those in Madras too, nlthongh T have 
not seen the record — ^thero arises the question of getting a representative sample. 
We Jiave to be verv careful 7iot to confuse t,w() matters licre — extra careful because 
the particular difficulty I am going to mention has occurred cnnstantlv and is still 
always cropping np ■with reference to our research work in evenaged ernns. 
Wlien looking at a sample plot, T have very freqnentlv heard the remark “ But 
that sfinijile plot is not in "(he least a sample of the division Now that 
is because the maioritv of forest officers who are not familiar wnth those 
tilings fthough as a matter of fact the information on this point is grndnallv 
improving) think that because we use the word ‘ sample the reference 
is to the average of the forest or the division As a result a good deal 
of propaganda, T lliink it is now fairlv generally realised that the, samnle 
plot has no such obiect in view at all ; it is mernlv laid nut to contribute 
growth data for a nariicnlar form of forest (ago and tvpe and qualifv) 
the nltimate obiect being to combine data from a wide r-ange of plots to permit 
of siibsennent analv.sis for slandaid condition's. We can then refer the average 
of the dndsio'n to these standard conditions for the reniiired groa^dh data which 
arc made available to the vprking plan officer ‘The position is exaetlv the 
same for this resoareh on inognlar crops which we now propose to undertake, 
with this difCerenee that the aualvsis is a f.ar more difficult, proposition. It will 
have to he tackled on difiFcvcnt' lines to begin udth. A point which was actnallv 
mentioned that i( is impossible to classify some of onr hmes of Forests bv 
anvtbing coTro.sponding to nualitv ela.ss. T should imasine mvself that time udll 
sl’otr that flint generalisation is not generallv appb’eable. T think the criticism 
might be made that we Irpow so little about those forests that generalisations 
are dangerous. 

TP^ these linear plots are to be used as a sample in all respects of the forest 
in which they are laid out, this .should be a socoudary obnective, the pTimnTy_ 
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being- io jnovide data for analysis %vith reference to definable ‘standard condi- 
tion?. The ITinlcd Provinces have aclually laid onl oi intend to lay out sudi 
hneai plots in practically all the worlong circles of all divisions conceined. 

I am sure that would not f^piicially be possible in other piovinces. Pro- 
bably the countor to tliis would be (bat tbey are not needed in all clhisions, for 
lyjies lieing lairly nnilonu, lbc.v could be combined in the sp-veral dmsions As 
a rosearcli oJlicer, 1 should liave to say that this would he unacceptable without 
some soit of demonstration in the first place that it is pei luissihlc, and the pio- 
jeot in till* United Piovinces will proiude some sort of deinonslratiou as to the 
possibility of such combination 

Now Ibc committee has veiy -wiselv decided that standard methods of ana- 
lysis is at picsent impossible That of cnuisc T accept at once We have 
llarcilv begun analvsis. Here I ivas counting laigclv on the contribution of the 
United Provinces, but when I asked tor a note on the sul).ioct I leeoived the 
ipplv that tlicv were not yet in a position to make aiiv remarks mi the figuies 
collected during the course of a season’s field woik 1 replied that T could not 
nuite understand tliis because I understood that it had alieadv hecn decided to 
lav out a cousideiablv great ei length next season and it appeavofl to me that the 
United l^rovinees would be verv unlikclv to undertake further work until thev 
had serntinisod verv earefully the results of the first season’s wnik 
Pmvthies ]ias perhaps in the coni so of his remarks explained tho reason We 
arc' after scvoial difTerenl kinds of information, and for eeitam woikmp plan 
inn poses longh average data which should he divedl'' available from the hues 
will pi’obalilv moot immediate requirements T porsonallv think we sliall ulti- 
matelv he foveed tn nnnlvae these results msl a*- we do lor onr .standard even- 
aged plots, to SCO w'liat wo can get out of them We mav find that it is veiv little, 
hilt we sh.-iU certamlv he able to derive growth rates for each class of tree 
under anv given conditions We also need a measure of the accuracy of the 
derived liienn values in appliontion to ditTercnt areas, winch may he done iy 
working up Hie data in two or three different .sections, comparing sections 
and seeing how* closelv tlioy agree 

T now- come to mi suggestion which was turned dowm by 
that the lines should be supplemented by some polygonal plots, which could be 
mmnlmnofl more or lofs o-. snmplo tiIoIs. Tho rensono ffivon hy Mr Mohta oto 
norfoollv valid but T do not think they cover the wdiole position on this point. 
Wc all know perfcctlv w-ell that onr .so-called irregular forests are laigeiy 
patehes of ernps in which one broad aore class lends to 
It is surprising rcallv, if attention is given to the point, how very little of on 
forests .as we'lmvc them now, are in their ongninl condition 
pverv time I m.ake a tour I decide that less and less i.s that more and more has 
been enlli’f’alod or devastated at some time in the past. Our irregular roiest is 
a lotnllv diffeient thing from the selection forests aimed at on the continent oi 
Enropo’. The reason why I consider that even so we should Iniye a P ' 
mnuent plots in are, ns approximating true selection Toicst is 
statistical growth data w-o get out of the pro]fiosed investigation, the y"rcs w l 
have to fall somcwdiore hetw’cen those of the ide.nl selection forest and the 


inal piece 01 loresi . jt is a'i jiuui lu « 

could wish ” That would pnssiblv be the lv]ie T am referring to T tlniilc t 
would not be too ranch trouble for the provincjal research staff, when lliei 
come across a snifnhle nven such as that, to lav it out as a plot ^insl ns we 
alwiny.? ask them w-lien they find a good opportunitv to lav out nf a sample plot 
for a speejGs for which there is an iramediate demand for crop data. J wouiti 
like the Confcionee if it will support me in this matter, to allow' my recommenaa- 
tion on this matter to st.nnd. that if .nreas are encountered in laying out the pr(^ 
posed linear plots in which the aoo, cla'^ses are fairlv evenlv distributed s^n 
sample pints should he made to give us in time the extreme range m the growth 
statistics from those of purely even-aged crops. 

]lfr. ffmiifMes ; Wlien we were disensring this in committee, the difficnltv 
was rot getting tiqiicnl plots with different ages represented, hut the ditficnliy 
of the extreme mixture of .species 

Mr. (jhovpion ■ Then m.nv T nunlifv mv recommendation hr saying that it 
would onlv he applicable to rel.ativelv ■nnre rroTi«: ’ Just ns in our regular 
I’Ample plots, we are prepared to accept HD per cent, purity. 
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Mr. Mohhs : "Wc could easily have found selection patches of pure sal, hut 
our great bother was to get them for other species and so we actually did not 
select them. 

Mr. Champion : The object should be clear, namely to have representative 
samples to give some idea of the range of conditions. 

As regards the proposals foi field work, I think I can agree ndth them all 
■svithout comment. 


The tree classification has been tried out by several of us and I do not think 
R'e could have anji,hing simjjlcr than we have proposed, kfr. Mobbs pointed 
out the need of having some sort of classification and T should like to stress IMs 
It is impossible to say ju-st how the information will be used, but it is a fact 
that I have freqiiently.made use of the corres])onding records in our sample plot 
files. In my opinion the position wc are now discussing is far too vague for 
anything more to go into the Statistical Code than a description of hoAV linear 
plots might be laid out, and I think these further points with regard to sugges- 
tions for analvaes and appliaition of results should not yet find a place in the 
Code. If Ave do not ]nil it in the Code it is obvious the committee consider it 
should be ]j]acod on record elscAvliere and I presume this is another of those 
things on Avhich we require a report. 

Mr. Smythic.s : By an addition to the Code, we meant really a separata 
little note ; avo Avant the information disseminated. 

Mr. Mflhhs : Mr Champion has stressed the point of immediate statistical 
analysis The committee stressed the point of a simple definite and aa’cII defined 
objective. Now in the IT P. we baA*e a very simple and well defined objective, 
and this obieetiA'e <joos not call for any anah'sis Avhatsoover until the first remea- 
surements take place and one reason whv wehaA’c not done auA' anah'sis so far is 
because we are not quite sure Avhat sort of anah'sis is Avanted immediatolv. We 
ImoAA’ AA’hat sort of analysis we are going to do for our oaap province in Aa'c A'ears 
lime but Ave are not quite sure Avhat sort of annlvsis Mr. Champion Avants imme- 
diately. ' ' 

Mr. Champion • The reason Avhv T think an annlvtical studv of the data so 
far collected is uecessarA' is that it is likelv to ImA'e a hearing on further Avork. 
We hnA’o got data chain hr chain. We knoA'' thev poa’ct nil ■sort's of species mix- 
tures and a big range of qnalitA' elass and the trees huA'e verv A'nrA'ing amounts 
of growing space. It is on this sort of points, to sep Avhnt is po.sBible. that 
an.nlvsiR is remiired to see Avhether w/* 'boiild modify' nr supplement onr 
further AA'ork in anv AAnA’. 


Then there is the quc.slion of the Temensurements of these lines As it 
st.ands in the committee’s report the period of plot enumeration is preferably 
at 5 year intorA'als and if possible iinmediateh' before and after the main 
fellings. I personally think that is not the best way of going about it. When 
the original draft Avas draAsm up and 1 AA’as given an opporinnitv of commenting 
on it, I asked paiticnlarly that if it Avas possible, the plot sliould be laid out in 
coupes about to bo marked for felling in the coming season. Actually I under- 
stand it AA'as not possible but avo do require these moasnromeiits to cover the 
period from one selection felling to the next. T1 is mainly at the fellings that 
the changes in AA’liich Ave are inf crested, lake place. T Avant the 'measure- 
ments made shortly before n felling and cheeked after if. If it can be done 
after the marking to en'^nre that this is done in the plot exactly as it is done 
outside, so much the better. T want the second full measurements taken after 
the second selection marking has been done. 


JIfr. JIf abbs ; The reason Avhj the enmmiftee said we .should measure 
If possible before^ and after these fellings was that in one year Ave might have 

^^0 Tneasnre. and in another vear avo mav haA'o none. Oh- 
A^ouslv Avith a limited staff it is not possible, suddenly to cope Arith a great rush 
of Avork one A'car and sit idle next year. 


. ^ the TTnitod Provinces lias a five vear progi'ammc 

for regular sample plots, .^ctnallv the arrancement between 
n fJI Tilot Avork in order 

in/n C n ^ f iJ'regnlnr crops. We Imvp o-of, tho osRontinl 

data from onr reeiilar plots and there is now no obieefion to Putting off re«pilar 

W n/lblo r”* ' '• ’’J Rlrnugly recommenrl Mint if a large mim- 

bernfliu"- were- coming in the coupes of one particular area, yon should 
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Ic-nve your rrpular sample plot work and put your parly on to tliis problem 
We bavo agreed to reduce the evenaged crop work as muck as possible, and if 
we are going to talre up this irregular crop pioblem, we must do it pioperly. 

1’Iien as to the question of pari of the line falling in one coupe and pait m 
the next , lhat of couise is bound lo happen. Tt is obviously a difficulty but I 
thinJc it could probably be mot exactly as has been suggested ivitli intemn mea- 
surement fni our regular sample plots ; the same precision ivill not be lequucd 
if you luive got full details at the fust measurements two or throe years before 
The obvious erroia in the loss scientific interim remcasuicments would be 
app.irout m tlic record and we sliould be prepared if it were necessary to meet 
flic .icftinl piactical conditions of the case and send a trnstworlby suboidmale 
to do file woik Would tlial meet requirements ? 

iI/>- : You emphasise Hint i emensuremenl befoie and after felling 

was moie iiii])oi tant than every five j'ears T do not flunk we could do both. 

1/r Champimi • I propose the 5 year Tomensnrement be waived. 


1 
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Species for which crop yield tables are desirable. 

The Central Silviculturist in reporting progress made on the 1929 resolu- 
tion asked if the Conference considered yield tables should be prepared for teak 
plantations. After opinions had been expressed by representatives of the teak 
growing provinces, the following ro.solulion was projiosed bv Mr. H. C. Watts 
(Central Provinces), and seconded by Mr. ILvicazai (Stahstieal Assistant to 
Central Sih iculturisl) and passed by the Conference. 

RESOLUTION ON ITEM 32. 

RrsowTSD that — 

tnhllofnV'i sufficient data are available, the compilahon of yield 


Beport of the saovmliurist. Forest Beseorch ImfiMe, or, act, on token on the 
^ esolution passed by the 192!) Conference. 

rosolution listed 19 specio.s for which sample plots should be laid out 
mimbo^roT plo^^^ <=ompilat.on of yield tables. The?e are now theitS 


Srcrici 


Acaeta eatcehu 
Alnvf nepa/entti 
Eugentajambolam . 
Querevi tncana (Coppiro) 
Ttnnmaha lomcnlota 
T. myrioearpa . 

Casuartna cqui’eJifolfn 
Cryptomcna japontea 
Dalbtrgia lalijoha 
Omelina arliorea 
Michdia ehampata . . 

Ilf. exedsa . 

Aearta arabiea 
Diplcrocarput piloiua 
JJ, lurbinalua 
LajcrslroemiaJltu-rejinae 
Populua cuphratiea . . 
Cinnamomum ceeido-hphne 


Niimljcr of perma- 
nent Eflniple plots 


Xatuml 

Forrttq 


3.1 

21 


Planfci- 

tuinB. 


12 


29 

G 


UfaTimum 
ne'e of 
planta- 
tions 


Years 


5 
10 

6 
4G 
10 
11 
17 
.37 
13 
IS 
11 
40 


8 

IS 

13 


[Temporary' 
plots 


Kuinber of 
mc.-isurO' 
ments 


10 

13 

14 
101 

03 

15 
21 


48 

0 

0 

1 

M 

IG 

9 

S 


acmarks. 


Also niimorous Tom-' 
pomryplota mca- 
saiod m Sind. 


^ yield table has been nublisliprl ■Tm- . * r-.. 

species were listed for which single tree growth mcana. Six 

Tretvia midiflora. in the United PrmSes^Csdenh ^^ TH = 
and some stem analyses have beei^irde^n 

species were Jdina cordifoUa, Tlie other 

Vtcrocaipus marsnpium. ^ f Ougcima dalbcrgioides, and 


* 
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Report of Debate. 


Thi‘ PieMdcnt.—ls it the general view of Biiima that you A\ould like le.iK 
ueld talheb prepared or not ? 

.1/j Vitlai — This ifa certainly a nnittei of consideiable importance to Burma 
and 1 llnuk liom the Binmti point of vien these tables aie ncucbsary. 


The Psesidcnt.—li it ib the general desiie that compilation ahould take 
place, the (.’entral Sihnculluri&t will compile them. 

M). Lmiue . — Jn liEadias, it is lelt that the yield tables are not required foi 
some } eai-t. to come and there is no real object in revising the Nilamhur tables 
ai present. 

Ml. Gailaiid — J thmlc the Mtiiation in Bombay is veiy much the same that 
wc Jiave practically no plantalion.s except quite young ones. 

Ml. Champion — The yield tables sciTo two purpo.so.s one of winch is not 
really atfected very fundamentally by the rcmailcs just made by Afessrs. Garland 
and Laurie, the calculation of lolation ami tkhig of conversion period. ^Vc 
need a jield table in Iiuba as nmeh as anvibiu!* for eousiileiing our 2y./jicy 
in the mattei of what wc can expecl fioni a leak plantation it it dcveloiw as wo 
think it will. The other piiipo«!e is the iircilictioii ol the jields from ex'isling 
Cl ops in the noai future. Tt i*? a comiwralivelj easy matter to dotormiiio ulial 
the locality quality is from the existing iriegular natural forest. The yiehl 
table will give a volume in figures fni teak phiutalion in that particiilai quality 
and you tlion have a figure to go on which is admit todly a mere estimate hut is 
something much belter than uliat we imually have to manage with — wJiich is a 
meie gueSs I think peisoually this is a matter ihal ^ln^ c«mc up a gieat deal 
ot l.iie and uc are going to di.scuas it in regard to legenoration of the mixed 
doculuous forests. In most cases there is a lendoney In turn them into teak 
plantations and wo need some such iiroilielioii before ue eiin ex-amine the fiunneial 
side, 


Ml. Pillni {Ti’avancore ). — So fat us we are concerned we Juive not scrionslv 
thought of utilising those tables At present, ‘so far as wo aio toncoincd, we 
are mainly felling’ trees grouing on private Innd.s I'p to noAv plantations have 
not been at all expensive and it will probably bo jiimiher 20 years or more bef ore 
they will he utilised. 

Ml. O'=mastoii . — In Biliar and Ori.s.sn we are making plantations on a far 
more ambitious scale than hitherto hut until wc know uhat we can expect, it 
will bo premature to cxpicss an opinion 

The Prrsidevi . — thmk it is the general \’iew of the meeting here that there 
is no haim in making these tables, and as the informnlinii is available I IhiT' 
wc miglit agree that the T'otvsl. Resc.ucli Tiistitnli' should bring out a lahle 
for le.ik. ri cannot do any liai-m and it, may lie of fiomc nsc. 

Mr Champion , — ^II will take about tlnec months if I imf my statistical staff 
on to it. 


The President. — T think we might agice to uiitlerlake it lietween now ami 
the nex'l conferGnee. Is anybody interested in Catnarirn 7 

il7i- Laurie^ — ^Jladra.s i.s collecting information legnrding Casuariiia from 
felling data which xvill give the outturn of Ca<maiina in different qualities. 

Mr. Gotland — ^Bombay is interested in Caivariva hut we have only fea 
figures. 

Mr Champion . — As legards Casiianha, it is a far easier proposition than 
we ordinarily get. Our Casuarina is practically all planted and of Icnomi age. 
A yield table can be made with a miairaum of lime and trouble. 

The President . — I think w'o might make a note that statistics for Casuarina 
Bhould bo kept. 
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ITEM 13. 

Species for wMcli volume tables are required,. 

No notes were received on this subject. The Silviculturist, Forest l^search 
Inslilutc, reported progress made on the 1929 resolution and a brief discussion 
ensued. No resolution was put before the Conference. 

• ••••••• 

Report, of SUviculhirist, Forest Research Institute^ on the action taken o» the, 
resolution passed by the 1929 Conference. 

Co-operation was recommended for the eolleciion of th'e necessary data for 
28 important species excluding the Burma list. Out of these, tables have been 
published for Que>'cus tncana by the United Provinces (1931) and for Bombax 
malabancuvi and Tiema nudifiota by the Forest Research Institute (1933). 
Assam TVorking Plans have included provisional figures for Terniinaha 
myriocarpa, Lagerstroemia ilos-ieginae, and Dipterocatpus macrocarpus. 
Volmne tables for species not included in the list in the resolution have been 
prepared as follows : — 

JToloptclea integnfoha — ^F R, 1. in U. P., hid. For. Rec., 1933. 
Pterocarpus santalinus — ^Madras, 1931-, not published. 

Mrsua fertea . — ") Assam working plan.*! for Sadiya and 

Aliingia cxcelsa. — ) Lalchimpur divisions. ) 


Report of Debate 

Mt Laviie . — I discussed this question with a working plan officer just before 
coming to the conference and it was decided that volume tables are not ordinarily 
required b\ District Forest Officers We collected a number of opinions 
from different forest officers and they all decided that \mlume tables were of 
very little luso to them. The only application of volume tables in Madras is by 
working plan officers and they only use them ^\lthin a lestrictcd range of quality 
in their area It was decided that the necessary volume tables could probably 
be prepared by the officers themselves in the course of their working plan work 
So we found we did not want any volume tables prepared. 

Mr Garland. — 'The only two species w'hich we are interested at all in Bombay 
would be babul and Bombax. We have a certain amount of data. 

Mt. Watts — The same species are the chief in the Central Provinces also. 

Mr. Champion. — ^We have co-operated with one of the D. F. O.'s in Sind for 
Acacia arnhica but nothing has been publi.shed yet. I would suggest that we leave 
the list as it is as suggestions to the provincial research officers that when their 
staff have nothing more important to do, they can always usefully turn them 
on to the collection of statistics of this particular Icind .Actually the work will 
usually be done by the working plan officers. 


LIFRT 
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Methods of research on thinning. 

The only paper contributed "was by the Central Silviculturist, ■which was 
circuLated before the Conference, but short notes were received from several 
provinces. The subject "was introduced by Air. Uowaud (United Provinces) 
who reviewed Mr. Champion’s paper in its application to working plan practice. 
Messrs. Tbevoh, Laurie and Ohaturvedi also took part in Ihe ensuing debate, 
and Air. Seaman, Officer in Cliargc, Timber Testing Section, spoke on the subject 
of the relation between the Avidth of annual lings and the strength and other 
properties of timber. 


The following resolution was proposed by Mr. Howard, seconded by 
Mr. Haknam Singh (Kashmir) and passed by the Conference. 


RESOLUTION ON ITEM 34. 


Eesouved that — 

3. The reconimoidatioii of the Iasi confluence he confitnted that we should 
coniitiuc to miss no opporiuniii/ of laying out as neatly comparable sets of plots 
as we can find, as ihe most economical method of finding out what we need to 
knoto in ihis field. Even whetc initial comparability falls short of ihe standard 
aimed at, cvety additional set of plots pioiudis valuable data for comparison with 
othet sets. 

2. More crown thinning plots ate needed especially for sal and deodar, 

3. neck’s and Gehtahardt’s methods of thinning should be added to our 
standard list to be hied out whete an oppotf unify occins. Both methods ivould 
be applicable to sal and de.odat, whilst Lfeel’s should be valuable for these 
species as well as fot teak where there is no sale for small sized hees. 

4. Diameter dishibution tests should be added to the routine testing of 
compaiative plots. 


5. JJaii’s, Gcerling’s and Gtoidwwsli’s suggestions should be hied out by 
the Central Silvicidturist in ihe Jnshiutc plantations oi in suitable crops else- 
where. 

fi. A standard classification nf thinnings in young plantation crops is 
inquired on ihe lines of the el assi final ion of thinunigs in more miiture crops which 
have developed more definite, crown classes. 

, I 

• • • • • • 


Hcpoit of the. Silviculturist, Forc.sf Research Institute, on action taken on the 
resolniion passed by the 1929 Conference. 

* I 

The resolution included 31 recommendations for procedure and the action 
taken is as follows : — 

I 

(1) and (2). The tree dassifiealion proposed lias been adopted and was 
published both -ns an Indian Foiest Record and in the Statistical 
Code. Dissatisfaction has been expressed ivilh it in its application 
, to young crops, espocially plantations. 
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(3) A limited mimter of contiguous isels of comparative plots have been 
laid out, bringiiig tlie totals in 193J- to the following numbers 
(lios&ibly incomplete) : — 



paovmcE 


8j)gcicb 

Ue^oal 

POKJAS 

JvABITMlIt 

BimuA 

Total. 

Number 
ol Beta 
of plots 

i' 

Number 
of acts 
of plots. 

Number 
' of sets 
of plola 



J’cdonafrrariiaB . 

1 



12 

13 

SAorca ro&iMla 

8 


• • 


8 

JJalbtrffM BIMOO 


4 

• • 

! 

• V 

4 

Cedrui dcoifara 

• 

f 

1 

•% ■ 

1 

PtnutexeeUa ... . 

1 

• 

» » 

c 

• • 

fi 

Omelina arborea 

1 

1 


• 

• • 

1 

TcrminoJia mifrioearpa . . . . • 

1 

• « 

• A 

9 • 

1 

Cryplomtna jajioniea . . .. 

• A 

1 

« 

• * 

• t 

1 

« « 

Xphadolabn/ormiB . • <. 

•• 

• 

• » 

I 

1 


Bihar and Orissa has a sot of 12 thinning plots for Clcisfanthus w'hich , 
are being constituted into sample plots. 

Madras has selected a .site for a replicated set of plots vilh 4 grades 
of thinning for Tectom fliamhs and otliers for age of first thinning 
and periodicity of thinning. 

The Forest lioscarch Institute has 2 replieated sets of very small 
plots in Pjjjms Zo??/ 7 «/olia. 

Yield tables have been publislied by the Forest Besoarch Institute for 
Ccduis dcodaia for 4 iliinning grades^ 

Many other single and gioupod “ thinning ” plots exist notably for 
Gcdnis deodaia, the comparability of which has not been specifi- 
cally claimed. 

^4) The method of checlang the raarldug made on the basis of standard 
tree classes and thinning grade, against tlio yield table number of 
stems for the crop diameter, has been described in the Statistical 
Code (page 220). It has been followed by Forest Eesearch 
Institute parties but apparently not by province.s. 

(5) Check of number of stems agjiinst crop diameter docs not appeal 
to have been applied as a routine step in sample plot measurement 
work. 

(Gj A considerable amount of work hn.s been done on the measurement 
of standing sample trees by the Central Silviculturist and tlv 
Jesuits were published iii 1933 as Forest BuUctvi 82 Forest 
Besoarch Institute field parlies liavo successfully utilised the 
method as pari, of the routine procedure on largo sample trees not 
available for felling, in both hills and plains. Photographic 
methods are still undei’ examination. 
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(7) The detailed study of orowu measurement, data has not yet been 
taken up. 

(8j Some work has been done at the liescarch Institute on form quotients 
but tJio subject has still to be examined in detail. 

(yj The recommendation to provinces to make a special effort to start 
the collection of data ior inciumcni with extra heavy thinning' has 
hardly been acted on excejit in Jicngal plantations. 

(10) A comparative study ol fiequcuoy ol tliinnmgs has nowhere been 

taken up yet. it was discussed in the Utaliblical Code (page 222) 
and a repheated senes of small plots laid out in iOS'l in young 
Finns longijolia plantations at the h'oiest iiesearch Institute. 
Madras intends to lay out plots in jmung teak in 1934-35. 

(11) Differentiation of a lower storey in standard sample plots is pre- 

scribed in the Stahshcal Code (pages 118-119) and is being done iii 
practice. 

11. G. Champion. 


PAJ^KR (J). 

By H. (jl. UnAMPioN, Silviculturist, Forest Research Institute, 

The iollowing is a survey ol additional information on the subject of 
thimiiug lescarch wlucli has been collected from all available sources smcc tin. 
last Conference ; — 


A, — Foreign Work. 

Since the 1929 Conference there have appeared two important publications 
on the general* subject of thimung ; — 

A. Dcngler , — “ Waldbau uuf dkologischer Gnmdlage 1930 : — ^A master- 
ly survey of the present position with regard to thinning methods 
and thiiming rc.sonrch (pages 452-465). 

6'. H. IJcck . — “ Haudbuch der freien Duiclil’orstuug ”, 1931 ; — An exposi- 
tion of a method dcpciKlent on the selection and special tending of 
evenly siniccd first class stems. 

The last -mentioned lias called forth a great deal of discussion but there 
is fairly geiicial agi’cement that M’heroab the proposals are far from new, the 
central idea is one that is finding widely iiicrensiiig favour. A review in Iflnghsh 
which rcllects tins general opinion is Guuiiiunvw's in Forestry (1931, pages 
75-78). 

Ill addition to this, the views propounded by E. CEHmiAimx under the title 
“ Schnclbvuchsbelucb ” have also been freely discussed and come in for a great 
deal of criticism. They idso primarily turn on selecting and favouring the 
stems of the future, and the only special point which need be referred to here 
is the attention given lo relative crown length, an oplimmn being determined 
from direct observations and ibe actual thinning aiming at getting and keeping 
this optimum. It may be noted that the heavy fellings involved are onlj* 
possible in good quality sites and necessitate pniuing the favoured stems (of. 
Ohamtiok, Indian Forester, 1933, pages 372-79). 

Furlher, the ro.sults obtained in Austria -with lioavy thinnings in beech and 
published by II. SonMinn (Loc. cit. and Mitt. Forstl.* Marinbrunn, 1931) call 
for mention, as also the pubheation of analyses of results from the important 
series of thiiming plots in Davaiia (7j. FAJniiuru.s for Kulmbach, etc.), in Saxony 
(J. Bu&se at Markersbach and Reudnitz), and in Pru.ssia (E.'AVTnDEM-tNii). On 
the w'hole, they confirm the idow that the vaiiation in total production is not 
influenced to any important degree by the thinning intensity, but that the incre- 
ment can bo concentrated on a smaller number of selected good stems b\' the 
heavier grades particularly on good sites. 

TF. Schadehn has put fonvard (Schw. Ztach. f. F\v.) a now tree classifica- 
tion w'hich, claims to bo simpler and better based than the older ones wdtli four 
canopy classes, our D 1, D 2, c? and s foUow'cd by 3 bole qualities, good, medium 
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ind bad and finally l>y eiovfn daascs likewise good, medium and bad. He 
bas not fiowevei developed Ibis mlo a tbmnmg scale and only pi esses for its 
adoption lor piactice not leseaicb As anticipated, Heok and others are verj- 

oiitical 

There have also been several published contributions on research methods 
\\bicii call ioi consideration 

1. 11 hi. J. ilAK'r — Ninnhet of trees and thinning. A Prelhmnary investi- 
gation mtu the most desirable planting space and method of thinning for teak . — 
i\ledd. -Vo. lil ol the Hutch lii Indies h’. K. L, 1928. The authoi sets out to 
ueMse an objective method I'oi ciuiyiiig out the thinning in his lesearch sample 
pioLi., and bugimung with the diltcrculiatioii of canopy refers these to what we 
now call top height (he calls it “ Ihiniung height ”), here actually the mean 
ueight ot tJie lUU tallest trees per hectare (40 per acre), and shews that no 
appifciuble eiioi is intiodueed if the tree with biggest diameter is measured 
on every ai. The duuding line between dominating and dominated canopy is 
llien taken to be i this lop height. Obviously for each species the most suitable 
Ijiupoilion can be standardised, and measurement would only be necessary for 
boi del line trees He then assumes that the dominating trees stand m triangular 
bpacemeut so that the average spacing will .he 107.45 and the Ihinnmg 
degree is lepiesenled by the percentage relation between the average spacing 
and the thinning height. Bcelonan’s teak yield tables correspond to a thi nni ng 
dcgiGu rising from 21 at 5 years to 29 at 100 years, and research plots can be 
tlmincd largely objectively to any desired degree ; Hart was experimenting wuth 
15 to 3U. Obviously the method can only apply to different intensities of the 
same land of thinning. 

It has been tested on our yield tables for deodar and sal and found to be 
possible 01 application. The Deodar yield table corresponds to a Thinning 
Degree of 15 — 18 from 50 ft. or 00 years npwaids but delinilely higher figures 
earlier in the important thmmng period. The sed tables fall between 21 and 
25 througliout except for the higher ages of the lower quahties, which may well 
be due to delects in oui sample plots lor that range. 

2. Iv P nn.Tp p. — The co-operatwe system of Forest Management, 1930 (of. 
Ohatukybdi, Indian Foresiei, 1932 , pages 273 - 76 ). — ^The writer introduces a 
lather uusalisfactoiy teim Wnischa}is-stu]c or working stage to express 10 poi 
cent, ranges in the proportion of the inteimediale yields to the total yield 
using special yield tables on a basis of height Top height is measured and is 
found from the tables to correspond to a certain total production irrespective 
of age or quahty : the peiceiitago relation of the actual standing volume to 
Hub total prodncUou gives the -workuig stage, which can then be adjusted to 
any desired standard For rcseaich work again, this could only be used for 
variations of intensity, not kind, of thinning. The total production table is 
really only a convenient standard of reference and could be compiled from our 
existing yield tables. 

3. M. Lcevi — "On Ihnmng giades and their application^’, 1930. — This 
paper of 105 pages m Finnish ivith a German summary, among other matters 
discusses the distribution of the numbers of trees m a crop and their volume, 
between the scvcial canopy classes, and suggests that compansons on this basis 
would be useful m defining different tliinning grades. 

4. AY JediiIkski. — On the use of tiec diameter and height distribution , 
cinves to regulate vanous thiiiuing methods — ^Proc. International Cong. For. 
Exp. Sta Nancy, 1932, pages 276-98 This paper is illustrative of the develop- 
ment, particularly m the Baltic countries, of the use of Hiq foim of diameter and 
height distribution curves for the study of crop compo.sition and its regulation. 
If these curves are not similai for proposed comparative plots, the plots, are 
iiiacceptahle The ‘form of the curves varies apjjreciahlv -nitli tlio kind and 
iiitcnsit}' of thimung and might up to a point be used to regulate the latter, but 
the details have not been worked up. 

5. Bahuet .urn Bighteb — Experimental Thinnings, Journal of Forestiy, 
1929 — I’hese workers have made a mathematical study of the distribution of the 
diameter classes in standing crops ualh special reference to determining the 
comparability of plots to be used for comparative fhinnmg studies. The 
probable. error of the difference between the mean diameters should bo' more 
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than one-lliird of the difference for the difference not to be significant, so that 
the plots may be accepted as comparable. 

The general proposition is acceptable and diameter being the simplest 
factor to ■work with, may be taken as indicative of the others. Applied to 
rcpre.sent alive examples of our existing sets of idols, it -would result in the 
rejection of not a few of them {c.g., Kurseong sal plots 20, 21, 22). It seems 
questionable, however, ■whether this method can be used to demonstrate com- 
parability as it only provides negative evidence, but if applied to plots of 
accoptablj* similar basjil area, it should be useful. 

G. E. WmiH.MAXN — ** On ihr ihinmitg and incn nicni plots of the Prussia^i 
F. Jl. I.”. — ^l^roe. Internal. Cong. For. Exp. Sta. Stockholm, 1929 Strictly com- 
parable plots are ■jirtually unobtainable and the only solution is an analysis of 
^ip resnlls of a series of the best sets of plots, graphical analysis being preferred. 
Owing to difficulties in accurate measurement, diameter and basal area provide 
a better basis for compari.son than height or volume. 

7. ,T. Gnocno'wsKi — JRescarch Methods on the influence of thinning and 
incyement fellings on the development and increment of trees and crops. — Proc. 
rnteinat. Co)igrcH.s For. Exp. Sta Stoelrholm. 1929, pages 24.3-17. Tliis Polish 
worker ennsidor.s that tw’o typos of sample plots are needed, one like those we 
have in India, in wMoh -n'e deal wdlb crop averages and need many plots to 
even out unavoidable and often unrocogni.sed difforenee.s, and the other, small 
plots xory intensively studied. The eondilion.s under ■n'hieh each tree or group 
exists, its^ form, and its reactions to its chan^ng environment rcqnire to be 
studied with vptv exact measurements and by analysing ont and comparing the 
bchavionr of different types of trees under different conditions, the general 
mw\s should ho derivnhlo for testing on the less intensively .studied plots and 
for practical application. The Congress recommended this procedure in. Beso- 
lution T ti. 

9, L G GnnuTjrxo. — Siandatds of Coinparahilitif of fhinvina sample plots 
at the Ketherland F 7?. ,‘7/o Proc. Tntornnt. Cong For. Exp. F?ta . l\^nncy, 19.32, 
p.agps -G2-Gi Tlus paper represents the most intensive testing so far proposed 
and IS obviously only possible nndor f.avonrable conditions 

The .area contempl.ated for a comparative set of plots is snb-divided into 
•) metre squares and the height of the best tw'o treos in each measured. The 
mean height and it.s standard error is computed and everv .square on which 
the height differs from the mean hy over 2 E is mmked on’a plan. The plots 
are then so laid out as not to include more than 5 per cent, of marked squares 
IV’" <’rror computed for each plot, and lo be acceptable 

Mie dmercuce lietweeu the mpan.s must not, exceed Girce limes the error. 
Earlier trials by Vox Vi/nux using only a few lines of ‘•quarcs in the same ■way, 
liad proved nn. satisfactory. 


■ B. — TVorlc in India. 

It is difficult to report just how mnnv sets of comparative thinning plots 
exist ns only recently has serion.s attention been given to ensuring the essential 
initial cnmparnlnlit.y, A snmm.sry Ims hov.'ever been .attempted on page 226 
from whieb it is apparent that .systematic ntterapt.s have reallv onlv been made 
for .snl in Beng.al teak in Burma, and .si.s.soo in the PuniaV Thongli mnnv 
sample. nlots exist for other species, pnrticnlarlv the cnnilers. with the obioct 
or m.aking a comparative study of the effoet of v.aiying thinning treatment, tbor 
are denendent. on comparison of average value.-* from a 7 inmber of similariV 
treaLofi plot.s and not on comparison between development in single plots 

r devoted Ohapier XT to Thinninn Research and has 

-work, hut it has not yet heen tested oPt under the 

Pxi.stiug .sets of plots ha\'e .still mo.stly to bo 
re-examined in light of its pmpo.snls. ^ 

For initial comparability, the Tntematiounl Rlandard of not more than 10 
per cen(. difference in basal area, 20 per cent, in number of stems per ^nit iS-ea 
nnV J’ n’’ v” wa.s adopted. If t^-| 11 be noted flint diameter diflferenee 

7.S rcmilated tbrongli basal area and number of stems The 

a set (pjgo 225)!^®'' ' gi’ade has been applied to all plots of 
L7T11I ‘ ‘ 1- . . 
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Representative sets of plots Lave been examined by these criteria -with the 
following results : — 

Shorea rohufsta, S. P. 20 — ^22, Kurseong division, Bengal. 


Plot ITo 

' Basal Arcajin Sq It. 


Height in feet 

Itomarks 

Aetna] 

%of mean 

Aetna!. 

■ 

1 

% of mean 

20 

47 0 

04 

2,609 

01 

20 

102 

Before any thinning. 

21 

CO- 7 

00 

3,174 

in 

10 

00 


22 

SI G 

107 

2,80.-» 

os 

20 

102 



Gmelhia aihorca, S. P. 13 — ^16, Chittagong division, Bengal. 


Plot No 

Bosnlarmin iiq.ft 

Numlicr of stems. 

lingbtjnfcot I 

1 

Remarks 

Actual 

B| 

Aotual 


Aetna! 

% of mean 

1.7 

S8 7 

88 

070 

03 

.78 

• 

DO 

Before thmnings. 

14 

70 0 

100 

791 

100 

38 


00 


16 

74-1 

111 

837 

110 

.77 


90 


10 

03 1 

9S 

Tens 

82 

11 

‘ 

106 


Mean . . 

GO G 


721 

1 

1 

38 6 





Tectoiia ^ravdis, S. P 29 — 32. Zigon division, in 1924 



^ Basal area .Sq.ft 

No. of stems 

Height in Act 


Plot No 

Actual 1 

% of mein 

Aetna! 

% of mean 

Aetna! 

% of mean 

Remarks 

Zigou<29 

30-0 

91 0 

1,121 

103 1 

20 

00 

After remora! of mis- 

30 

44-2 


1,088 

90 8 

26 

90 

ccUaneouB spp and 
badlr suppressed 

31 

39-6 

90-2 

1,071 

08-3 

1 

27 

1 

102-8 

teak bnt before 
thinning real mom 

32 

30 0 

08 0 

1,077 

98 8 

20 


1 

Moan . . 

39 826 


1,000 


20-26 

' 



The comparability test by the probable error of the difference of mean 
diameter applied to the same sets of plots gives the follovring results : — 

Shorea robvsta, S. P. 30 — 23 : — 

SP 22 — ^21 Bificionceinraeandianictei 0‘15 ± -009 D/E =16*7 

SP 21— 20 Do .. .. 0-10-± ‘009 

SP 22— 20 ' . Do. .. .. 0-03 ± -010 

The plots are not comparable. 


= 11-1 
=3 5‘0 
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Gmelim ariorea, 

S. P. 13—16 




SP 16—16 Diflerenco in mean diameter 

00 

CO 

CO 

o 

-H 

o 

D/E 

=:10*9 

SP IG-U 

Do. 

. 0*38 ± -0362 


= 10'6 

SP 16—13 

Do. 

. 0-42 i *0362 


= 11-6 

SP 16—14 

Do. 

.. 0-01 ± '0303 


CO 

o 

o 

11 

SP 16—13 

Do. 

.. 0-05 ± -0303 


= 1-7 

SP 14—13 

Do. 

. 0-04 ± -0330 


= 1*2 

Plot 16 is not comparable vatli the rest but tbe latter are comparable. 

Tcctona yrandis— 

- 




SP 30—29 Difference in mean diameter 

0-2 ± -019 

D/E 

= 10-5 

SP 30—31 

Do. 

. 0-1 ± *021 


= 4-8 

SP 30-32 

Do. 

.. 0-6 ± -022 


= 27-3 

SP 31—29 

Do. 

00 

o 

-fl 

6 


= 5*6 

SP 31—32 

Do. 

0-6 ± -022 


= 22-7 

SP 29—32 

Do. 

.. 0-4 i *020 


= 20-0 


111 lliis pel, despite the ffood compnnibility on Ihe previous tests, no pair 
of plots is acceplahlo ; Uie figures rofleel the marked difference in number of 
tress in the diameter class (6, 51, 52, and 28 respecUvclj*). 

These random examples shoiv that acceptably comparable plots are avail- 
able in young plantation crops, but even in them it might ho questioned ■vrlietlicr 
their mode of origin may not even up the sites for early growth, inherent 
differences coming into play later on. 

Difliculty has been experienced in applying our standard tree classification 
to young eropa, nr rather in carrjing out the standard gi’aclo.s of thinnings based 
on llie^ classification. It is found that if a ft gi'arlo thinning is made strictly 
accoTfljng to the rules in snch ciops, it boars little resemblance to tbo same 
operation done in an older polo crop and could not possiblv bo called a “ henvj' 
thinning It must bo aecopled that the piibli.sbed thinning scales arc nnsiiit- 
able for application to dense young crops and a different basis is needed \ri^r 
paragraph T) (3) on page 23,‘l of the Oo^r], For research work the chief need 
is for an aecepfahlo standard of refovence, which mnv ho very arbitrarilv 
doiormined if necessary. Our 3ield tables tend to miss' out the 'early stages 
of growth,^ and the niimluT of stems mu' at^re eniwes are (wo steep for suitable 
estrapolntion. It is suggested the idd curve eau bo derived from a Rnacomcntl/f 
curve a.s.suinpd to originate from ibe (J'XO' spacoment but applicable also to 
closer snace>nenf.o and line souangs In earnnng nut the thinning, the gener.al 
principles of the standard scale can stand, hut the classes to he removed nnder 
any grade vnll he extended to include such proportion of those proscrihod for 
the next higher gi-nde as is iieeossmw to bring down the .spacemont: to that 
detonnuied hv the numerical check for the relation hetwoen thinning grades. 
Spaceinentfr^ curves would he drawn for each thinning intensity to he studied 
As n.sual the sneeinl requirements of re.seareh technique, and large scale practice 
must constantly he homo in mind. ‘ ‘ 


The olMoc ive control of crown Ihiniungs is difficult and in becoming more 
nnpoTlaiit parlienlarlv in young crops of shade or semi-shade hearers such as 
•tol and deodar. Basal area soem<=. the obvious basis to adopt. One. intensilv 
say the lowest would he done according to .silvicultural rules, .and the other!? 
by rcmni’ing n predetermined greater proportion, sav 120 per cent, and HO 
per cent, of the basal area found to be inken in tbe lowest intensitv Com- 
pariRon with ordinarv thinning.s must be on results, and tbere is no need to 
attempt sueh co-ordm.-itioii ns say removing the same basal .area in one of the 
ibfrlJirTp' of the eroivn jhinning gi-ades. Tn experiments on free 

thinning coneentrat^d on favouring selected dominants the nnmher of these 
per acre would provide a smtahle guhle, but tbe nnmher will nhn'onslv decrease 
with inerensnig age or diameter. Tins difnenUy mi-ht he met in 'anv riven 
set of plots by adopting a standard number for one of the set. sav 240 'trees to 
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begin with and ditlferont proportions, more or less, for other intensities. As an, 
alternative, different basal areas might be taken keeping the same nWber of 
elite 

The latest method of thinning young sal taungya plantations in Bengal is 
tending to approximate to free thinning , expeiicnce has shoAvn that although 
dominants do declare themselves without thinning, they are badly distributed 
and the aim is now so to thin as to ensure even spacing of selected good 
stems 

Covchisiovs : — 

1. Tlie 1 pcommendation of the last conference is confirmed that we should 
continue to mis.s no oppoilnnily of laying out as no.orlv comparable sets of plots 
as we can find, a.*! the most economical method of finding ont what wc need to 
icnow in thus field. Even where initial comparability falls shoi t of the standard 
aimed at, ovcit additional set of plots ])iovido valuable data for comparison with 
other sots. 

2 hfore crown thinning plots are needed esiiecially for sal and deodar. 

3 Heck's and Gelirhardt’s methods of thinning should be added to our 
staudaid list to be tried out wlicie an opportunity occurs. Both methods would 
be applicable to sal and deodjir, whilst Heck’s should be valuable for these 
siiecies as 'well as teak, where there is no sale for small sized ti’ces. 

4. Diameter distribution tests should be added to the routine testing of com- 
parative plots 

Hart, Gcerling and Grochiwski’s suggestions should bo tried out by the 
Central >Si]viculturjsi in the Institute phmtations nr in suitable crops else- 
where. 

6 Our standaid thinning classification should be Mipplemeiited to provide 
adequately for dense youug crops ; the present classification only deals with 
crops after the crown classes have formed, and in vorj' young crops they have 
not foimed. 


* Noies, * 

(it Pimlah — In the urigaled plant.atinns in the iilnins^ the crops are quite 
uniform over extensive stretches and lliere is no difiieiiltv in laving out sets of 
plots uith necp'ssnrv replications with f. acie to one neie snb-plots. The only 
trouble comes in ^vifh hca^w mortalitv in vounger ciops through white ants in 
the interval between the measurements which may somciimos cffaec the effect 
of thinnings in Ihe two contiguous grades. 

In the conifoioiis foresis, except in plantations, it is invaiinblv difficult to 
find uniform crops over sufficient area.s to lav out sets of plots Geneially it 
has been found pos.sible only to lav out 2 plots faiea about ^ acre each) at a 
place comparing two grades of Ihiuniiigs If the minimum size for a plot is 
reduced to fin-" then it might be possible to have 2 reulicntions for two grades 
of fhinning.s at a place. ' • T* 

Anothei difficiiltv experienced in hill foicsts is about the plot suTTOunds 
and snit.able sample trees for main crop. Yerv often the eondition of stocking 
docs not pel mil for provision of adequate siii round and there is a dearth of 
suitable sample trees parlicuhirlv for higher diameter clasccc To ensure proper 
r,onmari.=on it seems ueeessai*v to resort to rae.nsuicmeiit of standing sample ti eos 
within the plots. — Pratah Shitfli 

(ii) Bcnqal — The following sols ot thinning ploN have been laid out, all 
in voting plautaiioui. • — Shorra lohusfn (6 setsl, Cnjptninona japnnica (1 sot), 
T’cniiumha mi/unraipa (1 soil, Tcclnna qrnnrlis (1 tsol), and Gviolina nrhoiea 
n set). 

Plots of a set are contiguous with a dividing .strip of varving tvidth. So 
mr only one tlniming has been done A .sot — ^witli the exeeption of teak and 
Gwiehna -consists of . 3 plots, BIG grade. C|D grade, untliinned control. The 
tiMuuPd plots all reeeivod their first thinning hi the same year. The nnthinned 
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plots are icquired since in many cases early tbimiings are unsaleable and it is 
possible ibai natural crown differentiation ^vlll talce place to sucb an. exteiff 
Ibat tbe cost of tbe early tbinnings will not be justified. Bengal esqperience mth 
sal and Termmaha mynocai pa, bas sbomi that the dominants do declare them- 
selves as early as tbe 41b to 5tb year, but they are unsatisfactorily spaced and 
so render later thiumngs difficult to carry out satisiactoiily. _ Accordingly, tbe 
first thinning is now primarily viewed at ensuring oven spacing of dominants. 
The question of early tlmmiugs is also bound up intli climber control ; present 
indications are that this will 'be cheaper in Ibinned crops than in the untbinnod 
(this refers to line sowings). 

Initial comparability has on the whole been obtained, but suitable sites for 
largei sets could not be found without difficulty, even with i acre plots. 

Tiee classification according to the Statistical Code in young sal plantations 
is impossible, and therefore thinnings to the standaid grades cannot be carried 
out, so some other method is required to ensure the elimination of the personal 
factor. 

■\Vitli teak, the set consists of foui plots tlunned by number of stems per 
acre for the laiown age as compared with Blanfoid’s figures in Burma Forest 
Bulletin, No. tl, Silvicultural Series, No. 8, published in 3923, one plot being 
thinned to Blanford’s number, one more heavily and one less heavily, and an 
unthinned controL A similar method was adopted for Gmekna having refer- 
ence to older plots which appeared satisfactorilv thinned — C. K Jiomfiay, 
Silviculturist. 

• ••••••• 


Report of Debate, 

Mr. Bou'aid — ^When Mr Champion wrote and asked me to open the debate 
on the item entitled “ Methods of Kesearch on Tliinning ”, 1 wrote back and 
pointed out that I had not been directly comiected with any of this work for 
eight years, that it was extremely technical, and that I loiew notlung about it. 
His reply was that that was why lie had asked me to open the debate. I do 
not laiow quite what he meant by' this, but I gather ho meant that ho did not 
want me to say anything, lint he really ■w'anted the professionals to get up after- 
wards .uul Avrangle And the best tiling 1 can do is more or less to leave them 
to do that. 1 imagine that many of yon are in the same position as myself, 
that i.'s to say, that although you are extremely interested in all the different 
types of thinnings and the results, you* are not familiar enough with the more 
technical .side of the actual methods of such research really to do more than 
listen 

Mr. Champion has reiaeived recent work which has been done first of all 
in parts of the ivorld other than India. He has summarised the literature of 
the various jieople ivho have Avritteii on this subject in the last few years, and 
it seems to me that the conclusion Avhich he would draw from this recent 
Avork is ihat of the general tendency of research was first of all toAvards Avhat 
he calls “ free thinning ”, by Avliich I imderstand that he means selecting a 
definite limited number of stems to the acre and subordinating aU treatment in 
the area to their encouragement. In other Avords, rather lilce heavy croAvn 
thinning systematised. 

The other point which he seems to bnng out. is that an imporl.ant. charac- 
teristic in European Avork at the moment is the idea, Avliile selecting and faA’^our- 
ing these “ stems of tlie future ”, of paying greater attention to the relative 
length of the croAvn. Apparently an optimum length of croAATi is determined 
and then by thinning on attempt is made to keep the croAm at that optimum. 

Mr. Champion sa^'s in his note that the necessary heavy thinning can only 
be practised on really good sites. T should like him to tell you is how to 
detennine that optimum ? 

The rest of the rcAnoAv of AA'ork outside India, I think, is too techincal for 
me to rei'er to imiv. TVlien Ave come to the research Avork done in India, although 
klr. Champion has been very polite in the way he has urritten it, I am afraid 
what he Aranted to say is that all Ave have done in the past is of no use. And 
it seems to me that Avhat he is really urging this conference to do is to get down' 
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il aiul really koiuc comparative icHeareh cm llimniiiff with plots laid 
(luiMi ill biich a Avay tluit the losidtb \u* got Irom them give us a true auswor, 
1 oatlioi Dial IS leallv lus ohjeetioii to all Hie plots wc have laid out in the 


past. 

?trr. Champion huid that wJnil he wniilocl ino to apeak on the bearing of 
thinning on working plans. Jl is rather a difl'icnlt question to aiiwei because 
conditioiih are ."O Noiy MU’iuble. If he i\orks out ilmt the best system oi 
timimng is soinelliing tvliicli means iin going and thmning among trees two 
mehes in diainotei, usually nolliing on eaiili will induce me to do it because 
1 eoiild not allord to. H is commonU far too ospeuf-ivc to be worth doing. But 
It iio niouiib .1 inoif general iiropoMlnm to apply in places wJieic I can afionl 
it .should 1 be proiiaied to do il, then the ni^wei is equally emphatic of course,— 
that IS what 1 am iheie i’oi. I eannol tee that nn> reniarcli results which he 
olilains and provoi- are likely to be ni any way difiimill to inlroihieo into work- 
ing plan''. 1 cannot imagine lhal In* is likely to lind that we raiinot make use 
oi it and Ibe leal iioint aDoul it la this that il‘ lie ean find any method by which 
he can pioduce trees with lelatively clean bnh-s within a relatively shorter 
time, he will inob.ibh have done fat more good to forest mrmagoment than a 
'oea’i n]an.\ things wv huM- done for many yeara. If we can have a sliorle) 
rutiiiu'u loi oui liiuluT, it w-ill quite obvioncly make an mnnriiig diiicrcnco 


to us. 


Yean-- ago it was ni<»ie or le.-is proved by a friend of in.any of us, I)r. Flury, 
that wl.atever jon do in thinning, )ou inal'e no appreciable difToronco to the 
amomil of stuft’ yon piodiiee out ot Ihe irrniind, p.nividul that you do not thin 
s-o lic.ivily thai you leave a ciop less tban tin* rnumil conhl supporL But ol 
eoiii'-e lomeinbi'i- he .>- 111(1 " total pr4Hhu*e ** ami that is not what we are iiiter- 
o--Led in Wo want nirilerial we e.'iii tell and theie h no doubt whatever that 
diiK'ient nu'llniils nl llniiiiing. nlibougii fh‘*y eannot aller the total amoinii, can 
alter the di^liihiuion. Tliat is to say ilicv can jiut the ineunienl on a few trees 
instead ol on inanj tiee*'. In other woich you c.'in enable .a selected nnmbor of 
Iree.s to get most of the nutnment from the soil, wlitrli in only another w'ay of 
aajing thiu jou can gut a larger nmidicr of large troes. 


ii/i, titair.aa. — 1 belnwo that .Mi, Tiollcr lies already told you about the 
genuial cmielusioiis we Jm\e learhed concerning rate ot grovdb. There is a 
delimiu lui lei.ttion beiwceii rate of giowili and .'-irength luit i am afiaid that 
lather wioug iini)res»-ions have gui jxhioad. i pivsuine it i*? our own fault. 
\\'K preMiimd tiiat eveiybody Would atrept wood as a v.iriribic material and 
realize lhal we could not lay down a liaid and fa*’! nil" to which every piee- 
would conloim 1 olneU’ed iliis wToiig iuipi r ■^'-ion about two years ago when 
a coilain rori>i ofiicor -aid, " vou claim ihiU th" i.ipid grown w’ood is the 
Gtionger, but heie in one rajud gn»wn and one slow growT pi'H'O and the rapid 
grown is die weaker”. The l‘n«i i-, that it i*? eerlainly pos'^ible to find such 
oceplioiis, and nil that we can givi- i«; a gcneial aver.igc I'liiuU. Y''on cannot 
expect aH\ thing eHc, and wdiat we really meant lo imply in our publications,— 
and 1 ]>resunie wc .should hiivi* .'lud ."O im»ie dclininly — i«; that Xslth hroiulleavcd 


trees ol a ring-porn^ cliaiactcr tin. nn>dci/ttel> iiipidly groxvn wood is ok (hr 
avcr{i(]L diFlnictly stronger than that xvliieh gifiw-? more slowly, Thcic arc 
exceptions to eveiw' inle and in addiiion, .streiif^h inciease w'llh into of gi'owth 
is not without limit Trin will srunelini"’! find extremely rapid grown material 
which is very weak. Tf the rapid gt«n\n innteiial is accompanied by consider- 
able weight, it can then be e\pe«tid to be strong with Piill more eoufidence biu 
a«gam the v.eijrbt can be due to infiUernlion prutlnet*!. We have had a scries of 
200 tesls from Bangomi whicn weie 'jorted into wide-ring light leak, wido-ring 
heavj leak, and normal teak. The lesult xva-- exurily w'hat one would haxe 
expected. Taken on the average ihe nonnnl teak, (ivhieli luno from 4- to 15 
ring's pL'i inch), wa.s ihe best of the three. TIi(> heavy wide-ringed teak stood 
second The average for this lot wa- loweiod by th(' fact lhal some of tlu' 
samples that woie sent were found to bp composed of rather tliin-wallcd ol"- 


were indiyidual sponmens wludx wore quite drong. Consequently all ono can 
Eu> IS this . that, on tlio averng«>, n bettor chnneo of obtaining good strong 
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material mtli ring-porous dicotyledons if it is comparatively rapidly grow, but 
that li il has less than four nnes per inch, that is if the growth rmg is more 
than a rpinrtcf of an inch wide, il comes within the range when it should be 
regarclofi with suspicion. From 4 — 1.5 or IG rings per inch you can expect 
your be'.t quality material, hut if the grondh rate is much slower than 16—20 
rings per inch in tlie ring porous woods the timber must again come under 
suspicion But do not Hunk please, that 1 am &a> ing that every 20 ringed piece 
is weak. Thcie arc alwavh except ions, and an indiiidual slow giown piece may 
bo very strong. 

Puri and Nilambur tealc have been mentioned. The teak specimens we 
tested liom South Puri was distinctly below the average in strength. Tin 
Nilambur teak results are not pulilished, but spealang from memory I believe 
tliey are much closer to average teak results than the results obtained from 
South Puri. 

One more point : — ^theso conclusions can only be depended on if the material 
sent to us for testing is represontativo. If a plantation enthusiast set out to 
send us the ver>- best trees, and we received a poor lot of trees from natural 
grown forests, the result would be obvious. IVn can only give you the results 
Irom the materials received here, and for that reason we always ask the sondei 
to be caret ul to supply really repreaeutative samples. 

Ml. lloivmd . — This infoimation bimplifies one oi our problems considerably 
because so lar as my proYiULC is conceined we aie never likely to grow less 
than 4 ring.s to the inch or moic tluui J.5. T understand from the rapid giwving 
provinces that giowlh is so rapid that they can reduce the 4 rmgs to 2 rings 
but our safely margin is well between the two. 

Mr. Cnanipion's sixth point i.s that our standard classification for thinning 
should be supplemented to provide for dense young ciops. J do not propose to 
add that to my draft resolution for I api not keen on having the classilication 
tampered with, it has taken a veiy long lime to get tlie ordinary forest rangci 
to understand il. lie has uvciilually learnt to understand it but the first tunc 
wo utlempl to lampoi uilh it wo shall have trouble. 

Mr. Cliaminou . — tlimk probably ilr. Howard ivould bo prepared to leave 
my iiroposal in, if it was made clearer as to -what w'as intended, but on the othci 
hand I should not be at all disappoiulod if the eoufereiioc decided to exclude it. 
1 pul it in beeause of llio practical dilliculty tluit people have lound -when thej 
have tried to use the classification in voiy young crops. 

We all agree in fact that it cannot be done, and therefore it is desirable to 
modiiy or cxioiid Jilr. Howard’s dassihcatioii to cover the case, for the fact 
remains that w’o have to do thiiiniiigf? in these crops aud it would bo very useful 
anrt avoid iinmnder.'ilaTuling if ivo eould make any other iirorisioii for including 
them. It eould be uicluded also in our research Avork but it is very delinilch 
at the moment a divisional problem and it w'ould be a good thing if wo could 
do soinetliing about it The meaning could be made clear that avc have no desire 
to tamper with the present classifieatiou. 

There is no quesiiou about it that if my proposals aie acted upon, there 
is more w oi k for the Silviculturists. Their pi csent Uiiumng plots are inadequate 
and if w(' lake up the work projieriy they must give us nciv ones. 
Now it heeiiip to me that the Avorldng plans hranehes sliould bo able to help us 
in this mailer by helping us to nanw the scojic of our iiivcstigalioii. 
Mr. Jlow'ard in the cour.so of liis address did that to a very great extent when 
he focussed attention piimarily on the production of large timber in ns shori 
a time as is reasonably ]ios.sil)lc. He .said he thought that Heck’s methods should 
bo given sjjeeial attention and this likewnse my opinion. 

A point which has recently come up is that avc must pav much more atten- 
tion timi) w'e Imvp in the past to Uio diJlfeivniiation of lienrtw'ood. The 
Economist lias called on me several tunes reeenlly for' infoimation on tin.*, 
matter and it arises particularly ivlien w'o propose to aim at getting big trees 
by more lapid groivth. j\otually our present procedure does not provide for 
the recording of sapAvood and avo are jiroposing to put an nmendmont to the. 
(.ode lor making sapwood moasuremonts n routine matter. Those nieUiodR 
of tlnninng Avhich concentrate attention of favouring the best stems cA'cnlj 
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ilisliibulcd ovei the area— a pnml ver> luui-h stressed by the liiKopoan autho- 
mciitioiiorl—coiicejitriilo allenb.m again on rce form We mast Lave 


of those seicftca sloms mu even m uiiui:i uuvi- ifximiiis. j. .ioucu. ^ui. xrowarti 
to mime the iiiaecessible deodar ioro;>ts he would laugh at me, but that does 
not loiuovo Iho necessity of bcaimg in mind lh.it thinninas giving a largo croAvn 
spare Avill result in a more biinich) ciown, and a shorter dear hole. There 
js a iuint to which you can go without any sriious deterioration hut we do not 
k'liuw nlioio that limit is At iiresont our slaud.aid luolhods do not adequately 
pii)\ide lot lecoiduig hole quality, ami it is difiicull subieet, but we must do 
SI. met lima about il When ion bine to fuid reliable sample iroes in two plots 
(hlTeionllv thiuned aiivbodv who has Inert it will know ii is ao-miueiy impos- 
sible • th’erefoie. 1 think onr methods of rosoineh in lliose problems will involve 
e.vleiuletl mi* of '■-taudiug sinu])Ie trees and llml is one of the main reason why 
we June taken this up desjute a good deal of ndumlc over onr rather llo.^tb- 
Kohinsoa looking device^ Those ladders ivere used on (ices l-tO ft. high in the 
U. P. lulls nifhont intiodneiiig any siiecinl difiieiilties pailicularly ns regards 
liinhoi iiieasurwnenls. 

Annll'er jioint Mr. tlowaid hroiighl out nlueh 1 would like to emphasise 
again JS Ihat territorial oJlieers air alw.iys forgetting the relation ol crop 
diameter to the diameters of the Uees .st.iuding in the eiop roncoiiied. We have 
recently siipplemenied two of Mi. llowartlV >ielil tables nith the best eslimales 
wc can make at present of the number of stems (also the peiceiilngc of sterna) 
of each dinineter class which can be o.xpeeled in a crop of a given average 
diameter. It is perfccitly nmiilc to c.\-plain to any one when at the table, but 
inv uvpeiience lias lieeii lhaii in o nnaillus' tnni‘ la* iins levelled to the old con- 
fnsum The figures we have given .ire ha.scd. 1 think, on inadequate data, hut 
a.s for a gmoil inanj othei tilings tlial 1 hii\e bei'ii re«ijniisible foi hero, 1 consider 
that the hist step is (lie iniporlatil one qnd ns soon ns people have got somotliing 
to criticise, it is always jio'^^ibh* to improve on il. 

The question ol eomiiavahility of plots I ought to deal with more fully. 
Thuie .are two waj.s of dealing with this question, one is to fmtl a uniform plot, 
to be siih-divah'il into two piece*' iiioie or less adjoining with a uavrow strip 
hetAveen .nai eompaie (lie eonsi'ipieiiee:* of a dill’eu*n( thinning in each ; the 
second alteiniitivo is to ohoosp hi dijfeienl jilaee« plots aeceptalile on a given 
.slandnid, tliin (heiii in llie desiied wvia.s :iiid llieii eomii.'iie the lliinning method 
by gioujiing all the plots iimlei one kind of thinning. This second method is 
virliiallv wJiat wo aie doing at jnV'.enf For ecitaiii oJ oin nmiu species w'o 
have a l.irge number of plots scatten**! about in whieh (lifTerenl thnining grades 
have been tried. The number ol plot.s required tor cnm]Kiiison of such averages 
is Acrv large OAvhig to (he difiicullies of getting .•^ati'ifaeioiy mean Milnc'i We 
have III (ciinjiaie tlial diflicnlt} Arilli the didieiilty oi finding siiilahle 
areas in .riiicli a\o can gaarjiiitoe inuial eomjiarabiliiv. The .‘•ame point 
has eonie ii]i in all tonus ol ei’ 0 ]i expernneiit.d woik. It is one of the points 
ill which oni w'oik vane'! so hirgeh in degree as to ditfi'i alniosl jn kdiid from 
the agiieiiltnral woik on whieh w’o base mosf of our experiineutiil teclmique 
^ye ileal with a small iiuinlier of iilniifs se.ilten’d over huge areas in Avhich bin 
difieronee.s in quality often neeiir We li.ive been (esliiig during (he last few 
months all 1he_ plots A\e eaii get hold of for this nntial ennipai.ihility. We hai’e 
looked at specimens fiom Kiliai, fiom Bniina, we Ii.ive looked at Gmclh\a, teak 
and aal plots m Bengal, as avoH .i.s .s/s.'joo jilots in the ruiijnl), and avc find as a 
rule that out of a .set of four plots jnirh.ips two were neceptahlu as enmpamhlo 
while the other two could not lie inehuled in the .same series, the fact that thej 
had been selected with spccud c.iro unfwithplanding 1 think wo shall have 
to continue seiiTehing for suilahle ai oiis and m that avc must have llic en-operntion 
of the territorial staff. Foi (he next \ear or two avc must sec wdmt 
can he done, to see w'helhoi in aetinil jiraetice wt can use tin'! raolhod. If Ave 
cannot A\e shall he forced to tlie othoi method and that is going to mean moie 
money and time. It i'l possible that aa’o ciiii Avork Aiith diJTereiit methods 
altogcthur but suoh aio iisimlly based on single meiisiivements of trees and 
gmieralisiiig from mnglc fioes to crops, an oxIremelA* dangerous thing to do 
I u*"' European anthoiit IPS doing a good'deal of it under (he guise 
f iiitelligent anticipation I confes.s to Imvincr done Ibe snrnn ^^l7no■ in 


places in rcA-ising the deodar table. 
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T am nskod ho'w^ to determine the optimum crov^m shape. The -work that 
has been done, as far as I can find out, is largely based on merely personal 
impressions. lOveiybody has an idea of what is a good crown and it can bo 
checked n]) by the increment ol‘ the individual trees, to give the rate of ^owth 
for crowns oi’ different sizes and shapes ; 1 think that is about the only line on 
whicli an}’' attempts have been made to render the selection of optimum crown 
acceptable for research. 

Mr. Eowaid. — Roughly, T have always found the ideal length to be 30 per 
cent, or ]i3rd. O’he tree thai goes completely wrong is the deodar where it is 
nearly half. 


Ml. Jlomfray — 1 should like <o refer to this fiue.stion of initial com- 
parability. "We have practically 100 per cent slocldng in most of the planta- 
tions where plots have been laid out. If j\Ir. Champion is not sati.sfied with 
tlie plots wp have laid out, wc cannot lay out any bettor. 'Plie other point I 
should like to talk about is the fino.stioii of undergiowtb in plantations being 
increased by lica^y lliiniiing At the last confei’cnco I put up a note stating 
that nllhnugh wp wanlod to thin lioavily wo did not cut ani’’ of the suppressed 
and dominated stems because of the danger of inorpasing the climbers in the 
plantation. T am glad_ to tell you that since then wp bavo done certain experi- 
ments on this point, thinning our plnutations half with and half without removal 
of the dominated and snpprosvspd stems, and doing a T) grade thinning in the 
dominant. s, nnd in the areas in wbicli all dominant and suppressed trees were 
removed, the climbers wore far loss than in the areas where they wore left. 

Mr. Champion. — think there are also oilier ■ways of getting round the 
difficulty of initial comparahilily nf ]>lnts, based on more but smaller plots. I 
suggest that in a good many cases sub-division may make it po.s.sible. 

M), JjOuric, ^Ts it possible t<i asses.s the fjnaliiy of the plot from its height 
at an eaily age of say 5 years ^ 

■1 It is yery doubtful. As usual, Ibere is a choice of two 

enJs Jl there IS an appreciable differonce at o yeais, you must accept it ; and 
if .sulisemicnl dilTerouco.s do develop it eaiinot be lielped even if it is recognised. 
Ihis I’lsk only points to the necessity of du])licalii)g the work 

Mr. Laurie. — One jioiiit that has not been discussed bore is the assessment 
of results. It ivould appear to be rather necessary that at difTcrent stages of 


the ovnorhueiit .some sort of isstimate of the money value of the crop should 

Sirs 

Another difficulty is that timbci obissiricalion 



demand mi n to soing to 

bT Ui?bcbt ciassification and yon would have to stick to that throughout the 
iiivosli"'alion. Some money value would have to be determined in all these 
“ sS ■’These may be arbitrary bm that appem-s o be tlio only way of giving 
s^me’cert of an.swcr to the question of the best methods of thinning. 

ill, Ghampioiu-Thi^ difficulty of course has cropped up everywhere, and 
I ihiX'ihe general decision on it is that it is quite impo.ssible to work on the 
monov\ able AVIiat we need is some sort of classilieahoii, somo way of slatisli- 
Sdly 'expressing the general quality of the hole, and then to leave the aclnnl 
iilcrpielation mchKlhig the derivation of money rosul s to the occasion when 
the demand is actually made. Tl will occur i|inlo possibly ni the working plan 
but as long as wo have an adequate de.'scripiion ot the timber itself, a utilisa- 
tion officer should bo in a position to transfer it into timber assortments and 
price assortments. But until the necessity arises wo would bettor leave them 

Mr. Tlowanl —1 would like to add a word It has boon proved and has been 
admitted by pvoliably the biggest man we have ever had on forest values, hlax 
Endros, tln'it a timber quality clnasifiealioii or volimie is a far better nieihod of 
value than money. So that if you classify your timber, the quality of the timber 
and its ■s-olume is your best measure of value 

Mr. Laurie . — At the beginning ' of this dihcus.‘*ion, .Mr. Uoivard stated the 
opinion that wliatover you did to your crop Ihe total production from the soil 
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was approximately constant What I \rotild like to Imow is whether in a 
plantation if you remove all the trees that are light underneath the top canopy, 
will you pul any extra increment on to the lop canopy trees . They are not 
going lo have any more room to spread their ciowns in. 

Ml TJoi'ifird. — do not think the question has ever been fully answered hut 
1 believe ibc Swiss at any rate say that they always consider only the air anrl 
they never consider the earth That in actual fact you are getting a certain 
amount of inclement h)' talcing away those trees, hut that is merely an opinion 
that has been expressed T have never seen anything proved at all. 

Mr. Champion — Our general opinion here is that it is very difficult to force 
iucieinent in tliis way Thus by removing one slioot out of two on a coppice 
stool you cannot force its increment into the remaining shoot. 

Ml TiPvoi — I should he entirely opposed to any tampering -with our pre- 
sent classification of thinning Tt has been exceedingly uphill work to get the 
elassifiealion of Ihiuuings accepted by Ihe ordinary executive staff. I think 
under thc*.se circumstances we should do nothing to alter the conception of the 
classification of Ihiiinings which we have been ii-ving to instill into our students 
and into iho executive staff of the Foro.sl Deparlmcnt during the last 10 years. 
T quite aaifio tliat in the case of plantation crops, many of which have grown 
up sineo the first system of classification was made, thev do not applv, and in 
those cases uc can agree to adding a note lo the classification, hut so far as the 
classification itself is concerned T .should he veiT soriw to sec any changes made 
in it Un vears to come when eveiv single foiest officer in India and Burma 
understands the cla.s.sification of thinninc: and Iniows ivhat a “D grade” and 
“ C grade ” moans, then wo might con.sidei inodifpng the classification, if need 
he, hut at the present moment T think it would he exceedingly unwise to alter 
111 anv way onr classification of thinning. 

Ml. Champion — would like to ask Avhother we should add this supple- 
ment aiy note for ordinary divisional use or only for research purposes The 
question came up at the last conference and wo decided as might have been 
expected that what was adequate for divisional use wn.s not adequate for 
research puriiosos This point lias actually come up in divisional matter more 
than ill our research. 

Ml. TIowaid — ^It depends entiiely on how it is wi’ittcii Tf it is in a com- 
pletelv simple forai then personally I think it would he an extremely useful 
thimr to have We have got to do the work and the sooner we get lo some 
standard method of .saying wliat wo hare to, the belter. 

Ml Champion. — ^]\right T suergest a practical way of dealing "inth the matter t 
We h.id a committee dealing with .st.ntistical research which amounted reallv to 
fimenclmciils to our jiresent SiafiMical Code for research puriioses. We have 
nur re-v.aich classification at the end of that, and prohahlv our host procedure 
wil] he for us to add a section for reseaicli work It could ho circulated to those 
who have opinions on the noiiit and if it is found satisfactorv we shall no doubt 
hear ahmic ji, and we could publish it a.s a special pamphlet Tt will be up to 
the terrilorial staff to .suggeci modifications 

Ml Chaturicdi — Jn connection with this question of initial comparabilih*. 
T may mention that when studving lesf'.nirli wort: in Sweden 1 ’vns tfild that 
. T.V to insist <m initial comparnhilitv hut to find out exact 

initial differences, heeause tliev found it funnllv fl'ffienlt to lav out uniial oom- 
naraiiMilv plots so that they have devised methods by which they measure the 
magnitude of the difference. Tliov lav out a plot, wnte.h its progress for 5 

years, and then so obtain a measure of the initial difference between the 
two. 
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ITEM 19. 

Revision of Code Fom 16 and 16 A dealing with progress in regeneration. . 

This Hnh.ject was hronghi fonvaid in iho course* of clisoiishiug the action 
ialcen on llic 1929 resolution on the subject. IMr. E A. R:uy'i'titi:s was jislcerl to 
collect ii conunitteo and make pro]>f)saU for meetni? the clithcultics experienced 
in several pro\inccs in filling in the simplified foim agreed on. in 1929, parti- 
cul.arly with regard to giving area figuro.s for completed regeneration each year. 
It Avas found that the real need wa.s for the modification of Statement XTT of the 
Awmal Bciurn of Sfaiistics, since it had already been decided that Code Form 16 
may be in any foim convemoiil to a jirovince provitled it gave the necessaiy 
figures for Statement XTL The Committee projioscfl sneh a inodificalion as 
described in the debate (see helinv). No resolution Avas coiKsidcred nocCH.sary. 


Bepoii of Commiitcr, 

A Committee of tlic Sih’icnllnral Conference considered the information 
required for Statement XII of Annual Jtetnrn of Statistics relating to Forest 
Administiatiou in IBrilisii India prepared li\ tin* Tiispceloi-neiieial of Foiesls 

It A\as c‘on'’idcie<l tlial the area legenerated during tlie year by mainly 
natuial metln.ds Avas diflieult, if imt impo^tsibU*. to fill np correelly, and it Avas 
therefore considered preierahle to sIioav (he total aiea muler concentrated 
regeneration. 

It Avas thereloio decided that StatemMil XIF coulil he better presented in 
the attached form and fiirthei tliai PioAinces should he permitted to n.'^e this 
single form, oi to modify existing Code Fonns ISA and IS, (16 and 16A) as 
they consider most .suit able for local conditions, ]iroA’iclcd that the information 
required by the Inspect or-Gonoral of Forests for Statement Xtf is giAren clearly 
and concisely. 


Proponed hmdinpf, for tUfdrmcnt XJL 


Pfovinro. 

1 

Aron undor eon- 
ootitinltd 
until rnl 
rogonornlinn 
diiung tliu 
yoni. 

0 

« 

Aron rogonornl- 
id mainly 
by coppioc 
during tlio 
yo-nr. 

3 

Ai o.a ,n 1 iricinlly rogunorntrd 
during tlio yonr. 

Total coat of 
rogonerntion ' 
oporntiona 
during tlio 
year. 

C 

Ill iiAUiting 
troo fon'di. 

4 

AUoirstAtion. 

S 






■ 


Cohimji 2 — ^Tncliidos nil ptirlw of I’orjijilic fikicks J Jii piornss of nnlurni rp;;(<ii<irii(iun. 

Colii7/tn 3 — iShcins (iiiijncn ennpos foiled during tho yonr. 

Cohimn 4 , — Tiicliidot only IIiiho plniitntioiiH fiiol fiirmod dining tlio yp,ir. 

Ooliimti <J — Tncliidrs ]and« nrlifloiiilly converled to fonMi. duiinc llio year, 

Coliitiin 3 . — TiiclDdoi ftll coflls of nlitnininc; niid of tending imliirnl or iirlinri.Al young aorpa, i c. tho iirO' 
vincial totnl of biidpnt hiibdiond H. \ ] JJ (or A. VJ IJu). 

* 4-4 4 :* • *' 4 . 4.41 « • C A 


KBf’oiiT or DnaATi;. 

(1) Pdmtf; on SPfh OdoVo 

Mr. Champhv : (lieporting action taken on the 1929 re.solution). The. 
Tosoliition recommended that a single simple 6 oolumn foi*m ho siihstilded 
for the exiting form. h*aviiig ProAdnees to snp]iloment Ihe infoimnliou as found 
most Miitable for local reqiiiiomeiits. Chapter HI of the Annual Report was 
to hi* revised to agree AAdUi the nowi fom. Alter correspondence 'tvilli Bombav 

T.npPT J* 
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Item 19 J 

Burma ajid jradraf., llio Govenimuul of India doeided ihat no further action 
■was failed for as the Piesident, Forest Research Institute and College, was 
icceiving the neccssan’ statistics for compilation in his all-India returns 
(hJlatement XII of the Annual Hcfntn of Slafisfws). 

HJr. Tirvot . I tliinlc you aic in a position to reconsider the "whole question. 
It was merely mentioned at the Board of Foicstrv and no definite pioposal was 
put u]) to the Boaid regaiding these two loims The Chief Conseivator of the 
United Provinces was told that ho could modify Ins form in any way prmaded 
the ueeossaiy infoimation appeared These fonns have led to a great deal of 
tiouhle as oiiginally compiled by Gio iSih’iciiltinal Conference and now ceitainly 
reqmie complele levision One of the forms said “Areas regenerated during 
the peiiotl ” but it is sometimes quite imjios&ible to nriivc at any figure for this. 
I thint it would bo a good thing if tins conference appointed a committee 
to consider .t]^e whole question. 

.1/j hmufhies : At the last conference we discussed this, and the conclusion 
was that the pioviiiees do not want Statement XU at all 

Ml Tifio) Poihaps the commiiteo might consider the modification of 
Statement XU and then the Provinces would only need to supply the informa- 
tion required for the modified .statement T think we mu.st have some statement 
dealing with icgeiiciation I admit theic aie groat difiicuJtios but we arc asked 
for this sort ot information from all over the -woild — only recently fiom Japan — 
and we also needed them foi the Empnc Poicsliy Coiiferenco. I think some- 
thing must ajipear We need not necessarily show the aiea rcgeneialed duiing 
the year, wo might show the area under natural logeneration winch is perfectly 
easy to give AVe liavo arc-a.s regenerated artificially Hiat presents no difficulty 
and I must have those of course Would kli*. Sinythies be prepared to assist 
us in this matter by getting together a small committeo to discuss Statement XU 
as to how it could best be modified in the statements of provinces 9 (Mr. 
Sniytliiea agreed.) 


(2) Debate on 3td l^ovemher 193-1 

Ml Tivvor x This Form 16, specially column 2 shevnng area naturally 
regoneialed during tlie year, has given a great deal of difficulty, and it is really 
impossible to show in this oohunn the leal state of affair.s. t was appioaclied 
by the United Province's and a committee of this conference has been held to 
considci what information 1 need for mj' Statement XU whicli shows progress 
in regeneration in India during the year. 1 have agreed to modify Statement 
XIT, and what I now leipiire is that column 2 becomes “ Aren under concen- 
tialed iiatiiial regeneialion during the year”, and theie is a note at the 
bottom “ IiK-lude* all parts of Periodic Block I in process of natural regenera- 
tion ”. 11 IS perlccllv easy to get that figui'e. 

Xexl, ttolumn 3 — “ Area regenoialod mainly by coppice during the year ” 
That will have the area of youi actual coppice felling whicli is also perfectly 
straight foiivard It also has the advantage that when 1 lun asked by Japan or 
sonic other countries how much cO])]nce felling is done during the year, I have 
the figure in that form and T do not have to send a circular to evoiybodj’' to {isk 
■for the information. 

f ^ 

The next column — “ Area artificially regenerated during the year ” — is 
divided into Ixvo parts, “ in existing tree forest ” — that would include a]l cleai 
fellings with planting, and generally all plantations made in areas which are 
now loiest as opposed to the creation of new fniest, xvhich xvill come under the 
next column nnder “ atTorestatiou ” Tlie last column gives as at present the 
total cost of regeneration during the vear 

This revised statement xvill gix*e me all ilm information I require pn the 
sub)ect to enable me to answer the enquiries from time to time T receive _ I 
propose now to send the sngge.'st.cd alieialions to all heads of departments asking 
lliom to issue such orders as thc-^' think fit There is no necessiri* to pass a 
resolution. 

t 
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ITEM 20. 


[Item 20. 


Management and Improvement of Forest Grazing. 

l^{ipcr.<? "woi’p ponlrilinlpd from tho r*ciiiv«il Pro^niifPR, IBoinhay, aiifl IMaclias, 
and a summai'y (see below) circnlaied before Ibo co7]feroi]ee. A relevant extract 
from a Jkfadras Worldns Plan (p. 246) was also circulated. 

The ‘siibDPcl was iiifroduced bv Mr IT C. Watts (rcniial Provinces) and a 
long and int erest mg debate (p. 250) ensued, representatives of most provinces 
inking part. 

The followijig rcsohilion was' proijosetl by ]\lr. WArrs, seconded by 
Mr. Eeogax (Punjab) and pnsse<l by the Cionfcrencc ; — 


EEROLTJTTON ON rTEi\r 20. 

PnsonvED that — 

This Coiifnnicr consUlnsi Ihr ^rvelopninil of wvesfidafions for fhe 
imptovnnmt of forpsi prnziiifi n maUpi of the niiiwst import anre nnd ihcioforr 
1 ( rommriuh that iln' rxpn imnifs slnt^pff in scrnal proi'iiiceft since 1929 slionld 
form fhe suhject oj on an-Iiidia ini esfinafwH. Tv fhe eo-or divot ion and develop- 
mnit-t of these ei pi'invi-vls the assistavre and rollahorahoii of fhe Aqne,iiltural 
Department should he invited, partindaiJu leith repaid to a si/sfeinoiic eeolnqicdt 
studi! of the qiasses and then mdi dive value. 

This Cnnieienee (dsn ennstders that the > (‘duet ion of the heids of inferior 
cattle and the > ncournoeenint of ,‘.talJ feedinq and the enntiol of qrazintj arc the 
only final sidufion of the qrazinq ptohlem in India. 


Tifpoit of Fldniculturist h'oiist Jle.seareh In.stitiite of action talicn on the 
nesolutwn passed hi/ the 7029 Confe.re.nce. 

The rc'solniion recommended .srstemafic exi>enmen1s in co-operaiion uitli 
the AirricTiItural Departments and was brought to the notice of all Tiocal Gov- 
ernments for “sneh action as they might consider necessaiy. 

Tn ihe Central Piovince® an oxiensive tnvp'-ti'iation was commenced in 1931 
involving collection and weighmeiit of gias,s in nearly 700 plots in 7 divisions 
nncler different condiiinns, th(» project being drawn np by the I'’orost and Agri- 
cnltnral I)e]mrtme7i1s The data I'olteeled <hnl vear failed to give the required 
infonnalion mainly owing (o lack of eomnarabilitv among the plots, thongh 
some useful data were collected A new series of plots was selected in Ycotmal 
division for 19.14, nlihsing the exiierience .so gamed. 

Rome devel 0 ])jnent« have occurred in Ihe T'niled Fb-(u inees notably the intro- 
duction of forldor tree.s speeich in grazing aiea.s lemporarilv closed for planta- 
tion work. In the Punjab, much ]iropaganda has been done to popularise stall 
feeding hnl with no result ; some small co-cjiierative experiments with the Agri- 
cnltural Department give no new infonnation. 

Bengal has found Napier gl ass (Pennisetinn pnipnrrum, Relunn and Thom.) 
suitable as a soil cover crop for .sal planfaiions pro^ndod ^t is kept cnl ; it is a 
good fodder grass, Kntatinual grazing has been iirescribed in the ucav W(»rkiug 
]ilan for Ibtri division. 

• • • 


PAPER (T). 

Compiled In/ P N. Drnmm. ICrpetimenlal Js.si.'^laid to flili icidtui isi, Poir.sl 

Re.seoreh Institute. 

(i) 7 he Cenfial Piovinres. — A scheme to determine Ihe vield of graziu"- 
area's was draAsm up hv P, ,T. Pbmen, fDp-eelor of Agriculture) in 19,1.1 who 
rocoramended cutting at intervals iininclv mid- Angus!, Isl Ooloher, mid-Novem- 
ber, and end of growing season sny .ranuaiy. and a single cutting at the end of 
the season, the two treatments to he repeated 10 times over 3 diffeient tvpes 
of sods, nnmelv gnod vallevs. hill side.s. uiid fhe high Iving lands, so that ili all 
60 plots were required. The above inentimmd treatments were recnnimoTidod 
to he rfi))ealed on overgrazed areas if no.‘’sihle 

, Plots wore laid out in 7 divisions hnt the scheme was not fully e,nrriod out. 
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Item 20.3 

The followim? is tlic gist of the ennelupions dra-wn br Ifr. Tara Singh, 
Silvicultuiist, C. P. : — 

1 Closure In grazing helps in the improvement of a forest pasture. 

2 The period of closure I 0 offeel recoren’ of an grazed area varies from 1 
to n yeais depending upon llie eondilion of the giazed area 

3 CTnsnre bevond a certain peiiod does not help in the fnrtlier improvement 
of the grazing area. 

4 Pei iodic cuttings during the year j-iold more total grass than a single 
cutting at the end of the groiving season 

The scheme did not provide for the stndv of the following ; — 

(i) EfiTect of continnons grazing. 

(ii) Time talc on by over gi’a 7 cd areas to recover. 

(lii) Period of rest required by grass lands after continuous grazing of 
1 , 2, 3 or more years 

(?j') Tf this ncriod of rest could be done away ■witli by carrying on rota- 
tional grazing during the ycai*. 

As a matter of fact grass cutting can hardly compare ivitli grazing. 

The cxTierimonTs imder the sell erne can onlv give yield of grass from 
periodic and nnmial cuttings for difforcnl typos of areas. 

A possible iigiire for glazing incidence can also be worked from the total 
periodic Aield and the requirements of cattle (as supplied bv the Director of 
Veterinary Scnnccs, C. P ), provided tlio grazing is rotational and not 
continnons. 

« 

Tn carrving ont the experiment in different divisions the number of variables 
such as II 10 density of oveihcad cover, the grazing incidence for tho plots, the 
period of grazing lief 010 applying the closures, m addition to the variahlos to bo 
studied, ? n., the effect of single and periodic eiitinig the effect of closures on 
the aimiial vield of grasq, on ditTeieni lvpe.s of grazing grounds was iinneces- 
sarilv high so that it was not possible to eoinpate the result. s freelv. 

The results of one rear’s working (1J)31-.321 show more or less definitely 
the .siipciioiilv of periodic ciitting.s over n single cutting 

Another conclusion winch can bo drawn fairly acciiratelv is that there is a 
limit ill the iminovenieiit of a na'slure resulting from the. ,n)])liea 1 ion of closure 
Tf the (losnic is coiitninerl foi a longer pei'io{'I the pasture iustead of impimdng 
dolorioiates. In the case of good and medium ri’pes of grass lands this period 
wniked out to 3 and 4 yeais under periodic ,md single cuttings respcctivelT. 

The results on poor soils were not consistent Tn some plots the yields fell 
off after 1 year closiiie but others iudioaled the best pciiod of closine as 4-5 
vfai.s, foi poor .soihs. 

Tn aceoi dance ivilli a levised scheme llio provincial .sih-ieiilinrisl in Decem- 
ber 1933 laid out in the Tcotmal division 1G5 .square-chain plots in which weigh- 
meiits Avill be can led out aimiiallv over .a 7101 iod of at least five year.s. The 
sclienic is ‘lomewliat complicated and its details can hardly be fiillv explained 
in a .sborl note ; but tlie mam line' of the investigation are as follows : — 

(a) Tnndpncr — ^For purpose of incidence, plots are classified ns ( 1 ) very 
lieavilv gi:i'/ed. (2) heavily grazed, or (3) niodciatelv gi’azed. No plots were 
i-iid not in li'ditly giazed areas with whieb the expeiimcnt is not coiicemed. 
The ueneial immeiical grazing ineideiiee in most of the compartments in which 
the plots weie laid ont is nboiil one aere per bead of rattle. But it was con- 
sidered i>i pfevable to rate the incidence in each plot bv an ocular estimate of 
the ennditinns in the plot itsell lalliev than tn denend on the numerical grazing 
incidence for the whole cnmii.artincnt 01 grazing unit, as grazing incidence is 
unlikely to be uniform tin oughonl a compartment, but is .sure to be much heavier 
in the more accessible pails of it. 

fb) Tovofitaplnral postlwii — -Plots Imve been classified as of good 
medium, or poor productive capacitr, baving legnrd to depth and nature of soil’ 
exposnie. nveiwood. etc. T’lol.s Imre ns far as possible been laid out in open 
areas with a minimum of overwond, as any changes in weighmiuits will bo more 
marked than in areas wliei e the grass is only scanty. 
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(c) The effect of eontinvoiis fjracint }. — eions which hnvo hitherto pGcn 
closed lo f!;ruKui{j: for n mimhoi of years and ■which wiM now he opeiiorl, sets ot ■ 
eiglii s(iuarc-cliain plots A-H. as comparable in all rcsijccis as possible, 
been dcmaicalcrl. Wherever possible, milial cnmpai ability has "been tested by 
„ can-yinn: oni fi pveliinina'i y wei'^hmeut o<* the jjuvss ui all the plots at the time 
of laying (mt in Decomber 1P.S3. Tn iO'l.'l. ])h)( A ■was fenced ; the remaining 
plots will remain open till December lO.*]-!, when the grass in jilot A will be 
weighed and plot B (grazed for one year) Avill also be fenced In December 
• 1933, plots A and B "will be wi’iirhcd and the fence fnan plot, A will be moved 
to plot C (grazed for two vcarsl Ritnilnvly in 10,‘5R, ibo fence from plot B 
will be moved to D (grazed for ibree \eai,>^l and the lield of 0 and D recorded. 

' Thus a series of weighments of comparable plots oyien to crazing for peinods of 
from 0 to 7 years will be obtained, and the lesnlls ebeched bv romparison with 
other sets iii the same com pail men t and in other compcartmcnts in various 
localities. 

In Yeotiml, eoiipcs remain open to l•ontlnIu>ns giazinc in most localities 
for ten yoar.'s only. To sludv the etlocl of glazing on the prodnclion of grass 
during ihe second 5 years after openiiic. in comiiarlineiits whic.li have already 
been open to 4 or S venrs, sepamte sets have Iwen laid out in such areas on the 
same lines a« the sets laid mil in coupes wdiieh have been closed and are now 
hciiig opened. 

(/^) Effect of elosuie . — This is a more .sim]dc matter. A mimhcr of sots of 
plots, ivith 3 plots in eaeh set. have been laid mil in mens that bnvo been grazed 
for 3 year.s or for 10 jears. Tlic pilots liav** In on fenced end will now bo closed 
to glazing and tbc ciass Aveiglicd even' vear m eacb plot for a peiiod of five 
years. The weiphinent's should give some bidicalion of the inflnenee on the 
pasture yield ^if closures of various ]jeriods np to n year.s, in aieas prcriously 
grazed for pcriorls of fl or IQ ycarf- 

(c) (rraf,s .spceie.s.— 'As grasses vary greatly in milritive valno, a rough 
ocular ostiinnte ha.s hcen made at th" time of haying out the plots of the pio- 
portions of each I'ariety of gnihs in the vield of each iilot. Pimilnr ohsorvntions 
will be niatlo in fninre ye.irs and nnv changes in the sjiecies will bo recorded, 

(f) Sra'^oval pojiatwv — To ensure crnnpnrnhilily of re, suits, weighment in 
all plots will be carried ns far as i) 0 >.siblc on tlio snine'dntc.s onch year. (Jhanges 
in the clininlo or the lainfidl fiom yem lo year ,ir<» likely to influence results ; 
tliu.s in a lenr of hea\y or late rains, the griiss wm’ghincnts arc likely to be 
greater than in n diw .leni, To cheek ]»ossiljh‘ .seasmial variations, a iinrnher of 
set.s of check plots have been laid out in coinparlnicnts winch h;ivp long been 
closed to grazing and arc thus not innneneod by it. The grass in IbesK ])h>ta 
will bo cut annimlly on flin same dsih's jind any variation c.in only be ascribed 
to climatic cJianges. A similar variation in ci)n‘-cfincnce of climatio changes iss 
tn bo exjK’cfed in all the plot,s. 

(( 7 ) Weighment — These are carried out in Novemhor or Dcccrahor. The 
grass i.s cut in the morning and weighed in tlje nfler-norm, after it has had time 
to dry. 

Two sample fonns are snhmittod, .shnwine the wav in which records of 
weighments. etc., are maintained. 
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(ii) Bombay.— Brums ^cari'ieA out cerlain experiments in the improvement 
of ffrasB lands near Poona from 3925— 1032 over an area of 40 acres, which 
formed part of Ihe lower slopes of (lap lulls, at an altilude of about 2,000 leet, 
and an average annual rainfall ol about 25 inches The soil varied liom mere 
gravel to deep medium black soil which was bailly ciodcd in jilace.s. The 
general ecological type of vegel alien was midivay between mixed deciduous and 
thorn with Bosicclha .’icDOfa as the prouiinenl tree. The liees Aveie sulliciently 
Avidely siiaced to iiermii of full growth of glass. Avdrupoyon anmilaius, A. 
monitcola, Pamcinn Juachic, f.’fcilr-ma aiiihophosoidcs formed the iniportant 
palatable grasses and Andropogon covioilus, Anslida spp., etc., the bad grasses 
ill vanouB proportions. 

The area Avas diA'ided into 4 blocks of 30 acres each, but the blocks Avere not 
strictly comiiaiable. 

According to the original scheme one of these blocks Avas grazed all the year* 
round, the second and third were closed anmially and biennially till the young 
grasses had made their groAvth (till the middle of August) and grazed aftcr- 
Avards, and the fourth Avas closed and cut for haj annuallA and grazed after- 
Avards continuously. The number of animals grazed at the beginning Avas 1 — 5 
per block or at the rale of one animal to 2V acres (IG in all). 

In 1928 the grazing plan Avas altered and all the .inimals Avere grazed in 
one herd and moved from block to block, keeping one block for cutting of grass 
after seeding for hay and silage Avitli grazing aftei wards, so that the 3 grazed 
blocks Avere treated on a ‘system of rotational grazing. In 3929 the number of 
cattle Avas 30 but in 3930 and onAA'ards it Avas reduced to 20 as a more suitable 
number for the aiea. Jnspilc of the fact that the total grazing nnils (uuinber of 
days grazing done X number of cattle) luider discontinuous grazing AA'ore 
more than under continuous grazing the condition of the gi’ass laud shoAved a 
great imiiroA-ement. 

Water and rock salt Avere proA'ided for the cattle. Salt Avas also used to 
attract cattle to the less palatable grasses. In 3930 two acres in each block 
were set apart and grass Ihorom cut at each lime the animals Aveic shifted, to 
get an idea of the quantity of grass remoAmd by the cattle. 

The lolloAving conclusions are di’aAA’ii : — 

1. Coniinvoiis versus loiaiional grazing . — Continuous grazing reduced 

the proportion of good grassc.s helped llie prod action of bad ones 
and the production of spiny Aveud.''. Jiotationnl giazmg (shifting 
of cattle in one herd from block to block after inteivals of 1 to 5 
Aveeks), on tlie other hand helped both the catlle as avcH as the 
vegetation Avhich Avas clear fiom the 25 per cent, gam in the Aveighl 
of the cattle, in 5 months (July to December), and the increase in 
the proportion of palatable grasses. The perennial grasses pro- 
duced tender foilage after each rest jioriod and the annuals got 
full chance to dcA'olop and seed. 

2. Grazing incidence . — ^Vith rotational grazing tAvo acres per animal 

(coAA') Avere found quite .sulBcient to maintain llie health of 
‘ the animals provided they Avere stall fed Avitli liav and silage made 

from part of the 2 acios from jrarch to Juno, when they could ho 
alloAved to roam about in the mornings, picking up Avliat they can 
get. 

3. Quaniity of grass consumed hri each animal . — One animal (coav) aa^s 

found to consume about 45 lbs. of grass per day. 

4. Effect on regeneration. (1930-33).— The tree seedlings present in all 

plots Avere not touched by the animals at all ns there Avas sufllcicnt 
grazing for them. 

{iii) m ad) 0 . 1 . — ^Norlh Coimbatore Working Plan paras. 656—661 iircsciihed 
certain experiments for the introdneiion of belter fodder glasses, viz., liolaknttai 
and lilciyu. The idea Avas to lease oul certain aieas to A'illagors avIio a\-ou1cI 
introduce such grasses on their own. 

Bxpoiiments with Icolahiftai wore carried out in 3 ranges. In one range 
experiments w'cre carried out for 3 consecutive years. ° 
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Experiments ‘witii hiluyu 'were carried out only for one year at one place 
when dronglit lulled the rhizomes planted 

The net lesnlt ol' the experiments was that for the successful intioduction 
of these gicisses, the avcsi must lie cleaned ami ]>lougIied which means an expen- 
diture oi about J-is 10 ijer acre and so is not possible. 

The villagers do not show an> inteicst and it Avill not he possible to induce 
tlieiii lo adoijl such methods 

* ^ C 


NOTE. 

ExxiiAcr or PmiscuiprioKs urGAiuuxo uotational guazhtg thom the North Saijcm 
Working Ph^n, by Mii 0. Ku Ranq.vnathan. 

Method of Treatment 

(jiazing IS at proseui legulatcd by licensing cattle to g-iass in the forests, 
on payment ot the piesciilied fee. For the same class of animals the grazing fee 
is unifoim Ihioiighoul the division and the grazing pcuint confers the light 
to "raze in any pait of the division Apart fioni the indiiccL control over the 
nurabeis ol cattle grazing in the forests effected by the levy of fees, the present 
polic 5 of Government does not contemplate aiij dnccl legulation oi the number 
of animals that may he admitted into the foiests. The prevaihng rates of 
glazing and penning lees aie : — 

Cows and Inills . 0 8 0 per head. 

BafTaloes . • • 0 12 0 per head. 

Sheep . • 0 4 0 per head. 

Penning cattle . 18 0 per head. 

The position as regaids grazing is uiisalisfacloiy in sevoial respects, but we 
do not piopose any alleraiious in cuireni practice for two reasons In the tiist 
place, It IS beyond oni competence to suggest a levisiou of the piiiiciples of 
manageiiieut oi' grazing which have been laid down by Goiernment, and, second- 
ly. the qiie.stion is lies! ilcalt with I'l om the presidency point of view, especially 
111 Aicw of the recent tendency to legard the giazing fee as a species of piovmcial 
tax, rather than as the price of goods consumed. 

Rotational giazxnq. 

It IS now generally locogui.sod that, lopugnant as gi’azing is to intensive 
silviculture, an imiiortaiit object of inauageraonl of foicsls in the diiei disliiots 
IS to p] ovale giazing foi large numbeis of cuttle. In North Salem, as in olhci 
similai divAMons, the huge glazing revenue realised and the compaiability poor 
glazing available ioi the cattle imi) 0 .sos on the Foiost Department an obligation 
to attempt to impiove giazing facihties. Direct nieasnres aiming at the 
inlroduclion of good species of tudder glass cannot be adopted in Noi1.li Salem, 
as the liti.sui plateau (where such methods have the best chance of success) is 
overgrown with Lantana and the removal of thi.s pest and its replacement by 
gras.s would not bo only difficult but veiy expensive. jMoreovei, cxpeiieuce has 
shewn tliai in the artificial introduelnm of gi ass, ploughing and fencing are 
obsenlial condilion.s of sucoess and in foiest aieas the pzacticabihty of such 
operations is veiy limited. 

liccenl repearches in pasture luanageinent have indicated a method of 
improving giazing, which docs not involve any outlay of cainlal and which 
can be applied to forest conditnins without serious diiliculty This new method 
is called lolatioiuil grazing. The piineiplo of rotation consi.sts in moving a 
limited number of cattle from block to hlock withm an allotted aioa at short 
iuteivals 'Dus system of pasliu-c mauagemcnl was developed ni Germany 
during the wai and it has sineo been tested and adopted by several other 
counlrics. 

According to ^feCouhoy {Recent Advances in Pasture Management bv 
MeOonkey, p'lblisbed by the Empire Maikettiug Boaicl, July 3931), rotational 
grazing is applicable to areas of low rainfall He says that “ in aieas of low 
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rainfall the indigenous grasses deuend on reseeding to a great 
‘Uin lljemselves in competition -with other species oi uneconomic i)lants , this 
in contrast to the vegetation of humid areas which relies on vegetative repio- 
duction to a greater extent, long creeping stems, stolons, etc. Heavy 
is essential on this type of pasture to ensure maximum nutritive vetiuns ; not 
BO in tlio drv aroa.s of tlie Empire where the natural climax cover is an open 
“ hunch "Tafis ” formation which, when overgrazed and no provision tor rotation 
and rest period are used in the management, rapidly deteriorates to a snrtaee 
bare of valnahlo pasture grasses, and is quickly invaded by moss, sagebrush, 
cacti, and hard xei ophvlic iilants of low pastuie value An interesting experi- 
ment in the improvement of forest grassland in the Bombay Deccan was earned 
out by Dr. AV. Burns, Economist Botanist to the Grovernmcnl of Bombay, and 
the results arc published in the Indian Foi ester (Volume LVIT, 1931, pages 
COl — 609). His conclusions are : — 

(i) I'he best wa} to make full use of grassland is to lake advantage of the 
gregarious liahit of onltle and giazo a large held in one restneted 
place rather allow them to wander at will over a big area. AA^hero 
fencing is impo.ssihle such restiiction will have to be done by 
herdsmen. 


(ii) For Kuch lands as weic dealt with in the experiment (which arc 
similar to the forests of the working plans area), one animal to two 
aeros seems about right. This ratio applies to the whole rotation 
system and not the snb-hloeks grazed over periodically. The 
actual (leiibily in the sub-block occupied by the cattle will of course 
1)0 this ratio" multiplied by a niimhor of sub-blocks in the lotation 
system. ' 

(ill) In practice the blocks will obvioimly have to be large, t.c., hmidreds 
instead of tens of acres. 


(«•) In prnetico the length of time that any suh-hlock shall be grazed will 
luive to he aihilranly fixed. This period will liavc to be determip 
od by experience. One can only say that in the first instance it will 
probably he wise to err on the side of too short ralhei than loo long 
an occupation of the ground. 

Dr. Bnnis found that continuous glazing by even a small number of cattle 
is far more damaging to vegetation than grazing for shorter discontinuous 
periods hv a large number of callle. The adoption of rotational ginzing 
resulted in lii.s exponment iii aii increase in the eanying capacity of the locality, 
and 111 llio improvcinont of tlic quality of both the grass complex and flic tree 
crop. 

The pviiiciiile of rotation lias been tested from' several points of view. 
Exncrirnenlh at Aberstwjth, at Cambridge and in Finland under controlled 
conditions have shown that under rotational grazing (i) the live woiglil of tlie 
grazin" stock is iiicrca'jed, (iJ the amount of cut fodder pci acre iirogrossively - 
inei'oase'i as the period of rotation rises from one to three weeks. (Sec 
McCniikcy’s pamphlet cited above.) The sboilor the interval of rest, the less 
pronounced were the hoiiefits of rotation found to be. 

Thc.se striking results provide a strong ease for the introduction of rota- 
tional "razing in our forests The method involves (a) restriction of the 
number of cattle grazing over a given area, (b) the allotment of a definite area for 
grazing by the prescribed mimhor of cattle, and (e) the allernalion of the stock 
from p"uldock to paddock in strict nccorduncc with a ])re-delcrmined time-table. 
The closure of specified iiaddoeks to grazing and the limitation of the numbers 
of eattlo peniiilted to graze within the rotation system are in apiiarcnt (but not 
real) conflict with the grazing policy of Goveiiimont. It would be a mistake 
to suppose that the adoption of rotational gi-azing is in effect merely tlie revival 
of the now abandoned block system of grazing. It is not intended to confine the 
cattle of a particular village to a particular grazing ground, nor is it. intended 
to portion out the available pasture among the various villages. Rigid control 
over tiiu number and movement of the cattle is of course inherent in the now 
Kystem, but such control is primarily in the intcrosls of the cattle, and is inevit- 
able in any measure calculated to improve pasture or live slock. To liegin 
with, the restriction will no doubt have to be imiioaod officially and will be 

T.IFBT - - ~ " 
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resented by tlie graziers, but if the advantages claimed for rotational grazing 
are realised in large scale practice, we may naturally expect the graziers to 
submit willingly to, and even apply voluntarily', the necessary regulation. 

In any event, ihe system deserves lo bo tested fully uiidoi practical field 
conditions The obvious place.s for carrying out the proposed cxpeiiment are 
pens The District Forest Officer has the power to fix number of cattle that may 
he admitted to any pen. One essential condition of success is thus readily 
realised Moreover, since the same cattle are stalled in a pen for prolonged 
periods, oontiol over their movements is easily exercised and observation of 
their condition easily made. Finally, in pons a positive inducement to suhmit 
lo tlie'regiilations of rotational grazing can bo given by reducing or waiving the 
penning fees m tlie pons selected for the experiment The system has not yet 
been tried under forest conditions on a_ large scale, and wc consider it safer, and 
administratn’cly more convenient, to limit the experiment lu rotational grazing 
to two seloclod pen.s in the first inslanco When the experiment is proved to be 
a success, and the lyols aic convinced of its advantages it will not be difficult 
to extend it to other pens and even to the case of day lo day general grazing 
in the forests. 

W'-' pioposG to locate the sites of these experiments in the Canverv valley 
The foiests of this region have been fully described under the head of the " The 
Earrhi'icliia hinata ty'pe ” on a previous page, blention has been made of 
the regular occnrionce of fire in this type of forc.st, of the inadequacy of mecha- 
nical methods of fire protection to cope until doteinninod incendiarism, and of the 
ineflfecliveness and aggravated peril of punitive measures, .such as prolonged 
closuie to grazing. Our powcrlos.sncs.s to prevent fires in this locality may be 
traced to the cleavage that alwavs exists between depari mental aims rind popu- 
lar interests in areas where grazing is practised on a laige scale It is very 
doubtful whether any material improvement of the forest iTill talcc place in, the 
unliVelv event of a complete cessarion of burning. Thi.s, however, is not a 
contingenev wo need seriou.slv consider. Crraziug xrill alwavs be practised here, 
and it would be practically impossible to forbid gi*nzing in those tracts, and in 
our opinion, unwise to attempt to do so. The best and the most profitable 
obiect of management for these forests is to treat them primarily as grazing 
grounds. If this i.s done, the pievalence of fire mnv lie faced with equanimity. In 
grazing giounds intensive grazing is itself the best form of insurance against 
excessive fire ^ The introduction of rotational irrazing will, wo hope, ensure the 
inten.sive grazing of all the areas brought within its scope, nud uill further, 
bring about a progressive improvement in the quality and odibilitv of the grass 
complex, thereby removing the commonest incentive to buniiiig, namely, the 
replacement, for however, short a period, of the lough inedible grass stems ^vith 
tender, succulent shoots A tendency to less and less burning will thus proliably 
automaticully result from adoption of the now system, but tliis impi oyoment is 
likelv to bo a slow process. JlennwLilo, theie scorns to be no obieotion to sucli 
burning as is necessary in the interest.s of grazing within the rotation svsfem 
being done bv the gi-nziers under departmental supervision. Rotational burn- 
ing mav then bo regarded for the present as a desirable .auxiliniy to rot.ational 
grazing. 

The following presciiptions shall be earned out during a continuous period 
of lliiee years beginning with the year of intiodnction of the working plan At 
the end of this period a detailed report on the ■u'ork done, results achieved and 
difficulties encountered shall he submitted by the Distiict Forest Officer and the 
Conservatoi of Forests, Salem Circle to the Clnof Conservator of Forests for 
orders on the conlinnauce, extension or abandonment of the system of rotational 
glazing : — 

(a) Choice of site , — Two pens will be taken up for the experiment, 

namely, the Mosalamaduvu pen in Woodapalty reserve and the 
Padigatt pen in the Ratrapulayam icseive. Both thobe pens aic 
Bitnaled on the Cnuvery and then walei supply is therefore 
assured. 

(b) Capacity of pens . — The capacity of each of these pens will bo fixed 

at the equivtulent of 1.0U0 cow units Every endeavour should be 
made to attract the luaximura number f»f cattle to the pens, but 
the capacity fixed should not be exceeded As an inducement to 
I lie glaziers to stall their cattle in the expeiimental pens, and to 
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submil to iho regnlntions prescribed below, it is suggested that the 
penning fees should be partly or fully waived in respect of cattle 
penned in them. 

(c) notation blocks.— According to Dr. Bums, an area of 2 acres of the 

lype of foicst dealt with in this expeiinient is sufficient allotment 
foi’ one cow. An allowance of ? aci’es per cow-unit ishould there- 
•' I fore probably be a safe figure. A block of 3,000 acres of forest is 
accordingly allotlod to each pen. These blocks are indicated on 
lh<* managemenl maps. The boundaries of the blocks shall be 
demarcated on the ground by means of alone cturns, or otherwise, 
where natural featuies do not form the boundaiies. It is essential 
that the limits of the rotation blocks should be clearly ideiitiliablc 
by the graziers. 

(d) Paddocls . — Each rotation block shaU bo divided into three paddocks 

of 11101 e or less equal area, conveniently disposed round the pen, as 
shown on the niaiiageraciit map. The limits of the paddocks .shall 
be clearly demarcated on (ho gioiind (where natural features are 
not available) by means of cleared lines and stone cairns. 

(c) Fenod of penning . — The period of penning shall not commence before 
the Isl of June and shall not extend beyond the end of January. 
Thc.‘''o dates follow usual piaetice and involve no hardship. It 
would bo an advantage to adhere to a fixed time-table and the 
])i.stricf Forest Officer .should endeavour to gel the cattle stalled 
in the pens as early in June as pos.sible. 

(/) notation of siocl ‘. — ^Each paddock shall be open to grazing in rota- 
tion for a period of one menth onlj* and enjoy rest for a period of 
two months, il’lns time-table shall take efPoct fj-om the 1st of June 
or any later dale on which the pen begins to function. Assuming 
that tiic pen begins to work on the 1st of June, Paddock I in either 
pen will bo grazed over throughout the month of Juno, Paddock 11 
during July and Paddock III dm*ing August. At the end of this 
cycle of rotation, i.n., in .September, Paddocic I will be brought into 
use again, and so on as long as the cattle slay in the pen. I’hc 
object of this rather rapid rotation is to ensure that the cattle 
graze over the entire rotation block duiing the first rainy season of 
the year, so that the grass does not become tough and inedible 
before the cattle got to it, a.s it might becorao under a longer 
rotation cvclc. The paddocks clo.sed to grazing must be clearly 
marked off by means of red sign bonuls. It is of the very essence 
of the system that promiscuohs grazing shonld not be permitted- 
(ii-azing outside the rotation blocks shonld also bo strictly dis- 
countenanced. If experience or imforeseon events show that the 
area allotted to eacli block is insufficient to provide sufficient graz- 
ing foi l.dOO cattle, the Di.strict Forest Officer mnv, with the ap- 
proval of the Conservator, either reduce the number of cattle 
admitted to the pens or .snilably increase the ax’on of the rot.nt'on 
blocks, It will 1)0 within the discretion of the District Forest Officer 
to commence the grazing m a year in anv paddock, but having 
oneo gone tlirongh a cvelo of ro«n(ion, the same order shall be 
adhered to rigidly during that year. 

ig) Survey of grasses.— A. proper appreciation of tlie advantages of 
rotational grazing is impossible without a compaiativc study of the 
grass complex, as well of the tree flora. A preliminary survev of 
• the grasses occurring in the roiaticn blocks must be made and' tlio 
survey repented year after j’^ear till the conclusion of the experi- 
ment. A -similar survey of the tree crop with special reference to 
t)ie presence of seedling regeneration should also be undertaken 
This work i.«! best done in consultation with the Provincial Silvicul- 
turist and Avith the co-operntirn of the Government Sj'slcmutic 
Botanist at the Agricultural College at Coimb-itore. 

(7i) Pofational hurning.—ln January, towards the conclusion of the first 
year’s experimem in rotational grazing, the rotation blocks slm’l bo 
earofully inspected bv the Range Officer, and the patches Avhero 
tlio gras.s stems are (all and tough shall be burnt bv him with the 
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help of the glaziers, ns early as the grass will bum This work 
will lie repealed evoiy year till llic conclusion of the experimont. 

(;) Conditwn of ilia c<z»?e.— Altiiongh a qnantilalive assessment of the 
coiiflihon of the cattle suhijecled to rotaiionnl giazing is not feasible 
m an expcnnient of this kind, general oh'scrvations on the relative 
condition of the entile, at Ihe beginning and end of each 5 'ear’s 
experiment should he iccoidcd in the Control .Tounml 

(;) (’onlrol— In addition to a Record of "Works (following the sample 
form given in the Appendix), the District Forest Officer rrill main- , 
tain plot files for the experiment on Ihe lines adopted for similar 
L'xporimeiils hy the Prorincial Silvi cull mist 


licpott of Debate 

Mr. Waffs : T propose first to road resolution we passed in 1929, then to 
suminanso the action taken during the siicieednig five years to give effect to 
that resiilnlion in the provinces -where giazing is an important problem, and 
lastlj to make suggestions for the future development or co-oirlnmtion of such 
action. 

The 1929 resolution was as follows . — 

“ Resolved that Indian grazing grounds cannot be snbstantinlly improved 
without spending money and without contTol over ihe grazing. This 
is a branch of the moio important problem of improving the cattle oi 
India on whicli the Royal nommiss.ion mi Agriculture lays such 
stress This conference recommends fliat systematic exporimenls he 
caiiiod out in close co-operation with the Agiienltuval Department to 
discover the methods of improving different classes of grazing 
gi omids and the cost of such improvements 

Iiidiseriminaie grazing should ho leplaced hy stall feeding as much as 
possible.” 

Tlio locommeiulatioiis rogniding the impiovcnmnl of Ihe breed of Indian 
cattle and the replacement of grazimr hv stall feeding are peihaps little moie 
Uiaii the expressions of pious hopes, likely to he fulfilled only in a very distant 
future. The suggested experiments into methods of impioving grazing arc a 
matter of more practical iulero.sl and I propose to snmmanse llie woik under- 
taken in variou-s pioiincos 1 may take my ovn iirovince, the Cential Pro- 
vinces, first 

The 1929 resolution lavs gieat stress on ihe mallei of llic cost of such expeii- 
mcnls and the conforencG fell that the Forest Department cannot fairh he called 
upon I 0 meet such expenditure in a mailer that is not primarily forestry. But 
in the Ccnlial Provinces, at any rale, it is not possible for us to adopt such an 
attitude This will be niideralood -when I remind > on that grass and grazing 
provide ono-lhiid of the total revenues of the Forest Deparlmcnt in the Central 
Provinces and that this grazing revenue, which amonnfH to about I.') lakhs of 
rupees, is someivliat greater than Uio aveiage annual surplus of the depart- 
ment. In the Centrar Piovinee.s, many so-called foiesl aioas are, and always 
will he, of far greater value as giazing giounds than foi producing timber or 
fuel it may he aigued that the Forest Dcparlment is not the proper agency for 
the eonirol of such lands hul-against this it must he remembered that it is pre- 
ciselv the luoderatelv heavily grazed foiests in winch Ihcie is the hoa-\iest de- 
mand for ihn polos and small fuel. It i.s difficult to suggest an> other agency 
which could jiroporly regulate the grazing even where the foiest aie nnwork- 
ahle, hut the ilisfniestatinn of such areas lias been .suggested and i.s certain to 
become a leiidnig question under a refoimed constitution Tlie Indian politician 
is suic to ask u^ what the Forest Depailmi;nl« have done to .in'itify their collect- 
ing 15 or 20 lakhs ,'inuuallv fiom the cultivators foi their grazing and hoiv much 
of that voveniie a\c have dcioted to the 7 novision of Ihc grazing. If wc arc in a 
position to say that we have at least done something and if we can jinint to the 
expoTiments undei taken, -we shall bo f.ar better able to quality our .sfr-vaiflK]jip 
than if wc have nothing to sho-w. 

q'he liocal Government in the Central Provinces recently ordoicd Hint all 
reser\od toiesis should he reclassified according to tlicii relative importance for 
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prociTicijig timber or for providing^ {*i‘azing. Tlie clabblficalioii adopted is some- 
what similar to that adopted in S^vlt 2 erlaIld, to \yhicli reference was made in the 
last conference. In the timber forests, grazing incidence and olosuics are to be 
regulated strictly bj the bilvicultural demands of the foiest, while in the areas 
cla.'!scd as pastures, a heavier incidence will be permittedj but rotational closures 
are to bo prorcribod ivith tbe sole object of improving the pasture, 3 Bhould 
perhaps point nut tliat in the Central Provinces giMzing is everywhere a 
privilege, not a righlj and G-overiinient is therefore at liberty to impose any 
reasonable limitations oi le^fi’ictions upon it Such reslrictions are imposed in 
a .settlement undertaken at the revision of a working plan. 

As Government has ordered rotational closui-cs in pasture foiests, it remains 
to be detcrailncd what rotational closurc.s are most suitable, that is to decide : — 

Firstly, for bow many years can continuous heavy grazing be pennitted 
ni a pasture forest without the pasture jdold being seriously reduced ? 

•Secondly, for how many years i.s closure to grazing nceessary, following 
a period of years of opening, in oidor to result iu an appreciable 
improvement in I he pasture yield. 

In an attempt to answei tliCho questions, llie Chief Conservator, m consul- 
tation with the AgrieuUnre and Velorinaiy Departments in 19151 devised a 
scheme under which the grass iva.s to he weighed in a latgc number of hquare 
chain plots lie laid out in scvcial divisions and tlie yield.s compaiocl. The .scliemc 
lias at h'ast liecii ii'selul as it has shown how man> pit-falls are to be avoided 
ill laying out such experiments : it has given no useful resiills, cliieily because 
the Initial comparability of the plots received insufficient oonsidciation and 
bi'panse Divisional Forest Officers arc not in a position to devote buflieient 
persnnal attention to the selection and maintenance of the plots. 

Tn eonseqiicncc, the Centml Silncultnrist was consulted and he suggested 
line.s on which the experiments might he improved or devclupod with at least 
some hopes of eventually providing some useful data. The scheme drawn up is 
rather loo elaborate to dc.scril)e m detail here but its main features are tbe 
following ; — 

(fl) Tlie olToot of continuous glazing lor five ycais is to be studied by 
laying out sets of six initially compaiablc siiuare chain plots in an 
aiea which has been closed and is now to be open. In the first 
year, plot A (ungi-azod) i.s fenced ; The weighment in tlie second 
>ear .shows the comparative effect of no giazing and one year’s 
grazing, while .subsoquent wcighmeuls give .similar data for longer 
periods of grazing. A large iiiimhcr of f^ots of similar plots have 
been laid out in Yariou.s localitic.*?, to confirm llie results. 

(b) The elToct oi closmc is to be studied by repoalod weighmonts of the 
gra.s." in square chain jdots in an area previously grazed and now 
' closed. The weiglimciit in the fiist year gives the yield after one 

year’s closure, in the second ye.ir, after two year.s and so forth. 

Tho nulritivc value of the gras.so.s in each plot is to be f-tudied by makin”- 
an ocular estiinnte each j car of the proportions of the various bpeeio.b. AVciglH 
mentb will be made a.s far us possible on the same da(e.s each year and variation 
due to climate will ho checked by laying out a mimbcr of check plots m areas 
permanently closed to grazing, in uhi<0i any variation in the annual vield can 
presumahlv be attributed only to valuations in seasonal elimatc. 

iSTiiall saraple.s of the grass in each plot will bo collected and sent to the 
Agriculturnl Department for analysis of the nutritive diy value 

]iomJ)a}i.—h\ llnmhnv. experiments into the ofl’ect of rotational closures 
liave been rarried out by Dr. Burns, tlie Emnoinio, Dotanist, near Poona ; but 
whereas in the Central Provinec-s experiments by rotalionnl elosure.s are u'ndei’- 
stood eomplelo elo.siire for a nuinher of venr.s followed bv continuous opening 
foi a nuinher of years, tlie Bombay exneriments have rather studied the effoet 
of tho shifting of herds of eattlo from block to block after intevvnl.s of from one 
to five weeks during the sarao grazing season. These exiiorimenls ivoio carried 
out over an area of 40 acres of open forcsl on tho lower slopes of trap hill'f. nnl 
apparentlv lery di.'isiinilnr from the areas inTeotmal divisi'on whei-e the Central 
Provinces e.xiionmejit-, are being enrried out. The area was divided into four 
blocks of ten aere.s eacli and various treatraent.s wore ndopteil. Thn oxpovinieiite 
are staled to have shown that conlinuous grazing reduced the projlortion of 
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"ood grapscs and increased tlie proportion of bad, vhereas rotational closures 
iiicreased the proportion palatable grasses and the weight ot llie cattle. 'IVith 
rotational closures two acres per animal was found sufficient to maintain the 
health of the herd. 

Madras — ^Based upon the conclusions d^a^vn from Dr. Bum’s experimenls 
an interesting rotational grazing closm’e scheme has been experimentally intro- 
duced in llie'Xortli Salem working plan in Madras Two blocks, each of 3,000 
acics have hoeii selected and each rlivided into three paddocks of approximately 
equal uiea, the limits of each paddock being clearly demarcated ; 1,000 cattle are 
to be jiermitted in each of tiiose blocks, that is an incidence ol 3 acres per cow 
will lie peiinitted, and during the giazmg period trom June to December each 
ot the 3 iiaddocks in eacli block will l»o open lo grazing for a period of one 
month and closed foi 2 months ; P.iddock I will be grazed in June, Paddock II 
in July and Padded: JIT in August, after which the cycle will be repealed. An 
annual survey ol Iho grasses will be made with tlie co-opcratioii of the Agiicul- 
luial Botanist and the ooiulition of the cattle will be carefully recorded 

Two pitfalls suggest themselves in tins scheme ; without fencing it will 
pn.bably be very diflicull to re.'iti’iet the cattle to different paddocks in &uccps.sivo 
iiiimilih’; seeouJly no control plots or paddocks appear to have been provided 
aiKl it IS difficuli to sec exactly liow it is proposed to piove the value of the 
pioposcd lotatn-nnl closmes, cyceul by the general observations- which the 
iJjvisional Poiest Officer is instructed lo malcc. 

The two main types of experiments which are being carried out are thus, 
the Cential Provinces oxponraeiit.s into the olTect of lolalional opening and 
closures tor a nuniher ot yeais, and the Bombay and Madras oxpeiimcnts which 
aie sUulynig the ofreel of Votalional opening and closure during the same grazing 
season. In both these cxpoiinients the advice and assistance of the Agiicultnral 
Doparlment have been invited The TJn’ted Provinee.s iccent work in plantmg 
trees suitable for lopping offexs a third line of worlr. 

I would suggest that we should con.sider whether any of these expenments 
can bo devehqiotT into an All-India investigation and whether any other p»o- 
vinccs arc juopaied to undertake expeiimcnls similai to IJioso which have been 
stalled in the Central Piovinccs, Bombay and Madras. Tlie o.xiieriments are 
of a highly teolinical naluie and can give satisfactory results only if cairied out 
under expeit supervision. I would Iherel'oio suggest that if these experiments 
aio developed, the close co-opeiation of tlie Agricultural Department should be 
invited, and wheievcr po.ssiblo the provincial Jllcoiiomic Botamst should he asked 
to collaborate in the scheme. 

J suggest the following resolution : — 

Tins LOiifLTt'iicc iccognises ihiit foi many years the Forest Department has in many 
])iuMncca (Icined a large levenuc from grass and grazing but has been unable to carry 
out any syslcmatic investigation into methods of improving the pasture Tins couterpuee 
coiiMdcis the devplopincnt ol such investigations a matter of the utmost importance .and 
theiplorc iccoinmcnds that the experiments initiated in several prorincc'. since 1929 should 
form the subject of an .all-Tiidi.a-iiivPstigation, and that other provinces be invited to co- 
operate in lilt co-ordination and dcvclopratnt of these experiments The assistsmce or 
cnllaborntiou of the Agricultural Department should always be inritcd. 

Mr. Garland ; Dealing with these points more or less in the order in which 
Mr. Watts deal! with them, the firel was the question of control of grazing 
grounds, by the Forest Depaitmeiit. In Bombay there is literally no one else 
lo do it. Tlie alternative is the Agricultural Department but they are entirely 
advisory, having no territorial staff, so unless -we control the grazing grounds, 
nobody will On the question of classification, definite clas.^ification and separa- 
tion of land for treatment as either forest or pasture is required. When I say 
sepal ation 1 inean tliat either the grazing or the tree production must be 
entirely subsidiary It follows that if you arc going to treat on area as forest 
then the grazing must be ver}' strictly limited and entirely under the control of 
th'* Foiost Department, to be admitted or thrown out as and when they want 
Wlierc it is cssuiilial that giazing is prorided certain forest lands must be 
allotted entirely to it and completely separated from the organised forests. 
With regard to the experiments of Dr. Burns, I have had the advantage of being 
associ.rtcd with him when he was carr 3 Tng them out. The Agricultural Depart- 
ment has issued various pubheations on the results, some of a semi-popular 
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nainre and some more technical. Since these experimenis, the only develop- 
tnent has heen that wo have found that to try to control grazing on a really large 
scale is definitely a failure. Yon must sepaintc off a herd of a reasonable size, 
say not more than a hundred head of cattle. The paddocks must be reasonably 
small and somebody must bo in entire charge of the herds. Ho moves the herds 
from paddock to paddock as the season indicates. 

One vear there maj’ be an earlv nu.'.h of grass and von want to move rapidly 
over all the paddocks ; another year it is slower ; similarlj' in different seasons 
of llic same year. What is required is that for the noimal year jmu have one or 
two Sparc paddocks in which grass is harvested and stored np against bad years. 
Then, when a bad year comes you have to use extra paddocks so as to give a 
greater area to counterbalance the poverty of the grass. An essential point is 
that it is an cxtraoidinarily local problem.^ Conditions vary within 20 or 30 
miles in different direction.'! and these relaiivclv small paddocks are essential. 
Adeonnle water snnnly is still more essential and both 11iG.se things need money. 
Capital expenditure is necessary and we have now definitely eome to the conclu- 
sion that all we are going to do is to have certain demonstration areas whore 
wo can find out exaeilv the co.st and then n.se those example to give answers to 
people who say “ What are yon doing ? Why don’t von do more ? ” We want 
to bp anlo fo sav, ** If Ihis and this is doiio wc will ficivo 3*011 c^oorl inaziii£j, but 
Eomehody hns got to nay foi it. If yon sav the Forest Department, it must 
be nnderslood that it will go out of onr surplus ”. 

Mr. AUah Balluth -. The position in the Punjab is very different from that 
in pihci iirovinees Most of the forests are veiv lienmlv burdened with rights 
so that any control of grazing is wholly impossible. The public would not agree 
to controlled ^‘’nzing. Imv would simply refuse to listen, hecause thev have 
rights recorded m the settlements. The position is veiy nearly impossible. 

fiptem, the grass in onr forests has considerably 
decreased, with the clo.sed canopv there is not ns much glass ns the vilhums 
used to get, so that the question is that you can either have giazhinr t mber 
production on the same sonic as you can under the uniform .syftem 

As dhisionnl forest officer T had something to do with experiments that 
wpvo oamed out m Kawalpmdi to see if wo eonld improve the grazing. We 

out the crop, and fenced the area, and we^ found 
that m the second and subsequent years tlic quantity of grass was gronter 

The whole thing is in the melting pot as far as the Pnniah is concerned 

to do with clnsnvos TlVbaSeira^^^^ 
scaltcied all over the lorests and evciybody like.s to have grazing ut his doon 

Stall tecding is entirely out of the oncstion Even in flm fm-noi- *n 
do not send anvbodv to look after the entile ’ n’bnv I;™ li f / the villagers 
let them wander about in the forest I coii.sidor th«il^? ^ ^ 
eonforcnco that some resolution should be pasRcd ll! is impprlant in this 
iH Govo^ont ,h.l the 

far more than «°”nT o°h"? nTOvS.a!’^rOT”hc™f^Il 7 onW ^ ^njah ia 

heavy elsewhere ns in the Punjab. ^ ’Villagers are not so 

There fire only a limited number of forests, namely specially irrin-ated plan 

^ jl/r, Lontic : In Madras avo have been doing certain nmoniil of experimen/ 
mg, trying to improve grazing areas by introducing belter grasses nwT. ‘ 
only been done on a very small scale, the chief «ri-nss nand i 

KolluliaHai {Pennisehim ccncroidas), and nUhongh these^ smil? 

Averc not .financiallj sncco.ssful in themselves, (tlfey Avero no? evuoHid 
there are indications that if done in a larger scale lliev Avoiild 'tJiJ^'^^ 

Jn fact last veur we f?ot down tn 4 'mnnne -nnym ^ CllGni). 
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oxperimenl, tlu’ec cows and one calf were ;riazed on the area lor one month and 
llu' o_^^ iior paid 5 i iipce*.. If you can ffi‘l li\'c i iipces for one montli for one 
ncre it is quite useful. Well Hint is merely an indication that if we improre 
our gfrn'/iii'f aioa.s atli/icially they are practically certain to be financially a 
6110005 *?. One of the foremost cattle brcedeis in South India has areas of similar 
type*', of foiosts on which ho grazes his cattle and he introduces this grass over 
liif' wlinle of the area and he makes a financial success of it. The present policy 
of (Joveininent, of com sc, of charging a fixed grazing fee, makes it impossible 
to f-pend anv inoncy on impioving our pastures but it seems likely that if we 
can arlificially improve our grass we shall get a demand for the produce that 
will give a ])i()lit* 

Jicgaiding lotntional grazing, Mr. Watts mentioned the picscrip lions that 
have hcoii suggested for N. Salem Division in Madras by Mr, C. if. Kangunalhum. 
'J’heso have not been sanctioned as yet, but they have the general appioval of 
the Conseivator, I uiidei stand, and with a few modifications are likely to bo 
sanetioned. Mr. ilsoii, tlie Conservator, has suggested some other experi- 
ments in lolationnl gn-azing. He suggests that lolalional buiiniig of the bad 
patches of the grass might be a xjossible lino of iiiveslig.'ition. But can we 
iiiiprovc the pi oportion of good grasses by rotational biirnmg of bad ones T 
The ex])c>ijraont suagosted was that there should be four pens, and that two 
slioulfl bo burnt during the sonlh-easlcrn monsoon and the other two between 
the snuth-iasteni and the north-western monsoon. That is just a suggested 
line of lescaich. It should he rememhered tlial if ive do bum bad areas, unless 
wo put 111 sonic better glasses, wc are going still to get the bad ginsses coming 
up again. Thcio is no doubt that in many aioas repeated burning increases the 
pioiiorlion of bad gra^‘>i“?. I'he*??* grasses are eaten by the cattle but they arc 
more filling than nourishing. Mr.' Garland menlioiiod that in Bombay they 
found that siuall paddocks wore better than Inigo ones and that 1‘encing was 
absolutely cs'?enlwl. In the jnesciiiilion in the North Salem woiking plan the 
idea wa.s lliat possiblv by having very huge paddocks with the pens in the 
fuithi'st coineie of them, the c.xponse of fencing might bo avoided, though it is 
not yet known if thi^' method will he successful. 1 would like to Icnow w'hat 
hize of jiaddoek.^ iMv. (iarlaiid wa*? con‘?idcring and how many paddock" he would 
have for a j ear's grazing. 

Ml Clailand ; The size of paddock rather depends on the unit to which 
you can i educe the lieids the great T30inl being to increase the intensity of 
control bj ledr.clion of the ."ize of the herd as far as can possibly be dune under 
f-ach set of eneumstances ft depends on the size of the village and the amount 
of glazing available. With legaid to the best size of individual paddocks that 
if. still iindelcrmiucd Tlie indications are that 100 acres w'ould he an absolute 
maximum, dopending on the size of tlie herd. The object is again to keep 
contiol as inncli as possible and to pro^'ido sufiicient aica for grazing without 
trampling and selective feeding As to numbers, soraowdieio about six 
paddocks seems suitable but airUiose things are still under expoiiraont. There 
aie just two othci points mentioned. With legard to getting over this diffi- 
cnlly of fencing wc liave been experimenting ourselves with large jiaddocks of 
about -1 to 5 liuiidied aeics with no fencing but merely marked off. I do not 
knou the latest developments but w'C have found the use of rock salt n very 
usol’iil means of conlrulling cattle from wandcTing, there must be water as well, 
which is often difncult to provide. Mr. Laurie says that buraing definilely 
increases the coarse glasses ; we found that to be true in certain areas but to 
depend entirely on the g^ass ly’pcs. If the more valuable fodder grasses are 
nuivo iiiesopliytic tlian the poor grasses, then the hum will do good and 
convorscly. 

Mr. Howard : I hope I am not w'andcring very far from the point but I 
would like to say that it seem.s to me that wo arc tackling the whole of tliis 
problem from the wrong end It i.s .all vetw well to tiy, a.s wo ought to fry. to 
improve oui grazing gionnds and to uncloitakc research in older to prorido 
betlei facilities for giazing. but it seems to me that all these are luoie pallia- 
tives and no enie The i<m1 iiroblem in India is that there are too many cattle 
and it seems to me that we ought to say so. Although w’o must improve grazing 
grounds and do all the rcE-earch on the subject wc can. the real ohiocf should be 
to trv to pel snade tlic phonic t o adopt stall feeding Mr. Allah Bakbsh said that 
there are tromendoiis difficultios in the wav of this : so iliore aio. but the fact 
still jemciins that it. can be cai'ried out. Tbiw, in the eastern paid of this 
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province we had a really serious grazing problem. It was so bad that we had 
four different commissions to iry to solve il for Uic coucesbionnaiies and things 
become so dillicult that the concessionnaires themBohe.s realised tliat matteis 
could not go on as they wcie, and during the last 10 years, — ^I'ery slowly 1 
admit, — tlieie has been a tremendous reduction in the number of cattle grazed 
and the people have in iact taken up stall lecding. It does seem to me that, 
although we must go on improving grazing giouuds, we should never lose 
bight of the fact that the real solution is giadually to peisuade the people to 
di'op this jungle graziug as far as they can 

Mr, Smythies ; I would lilce to supiilement the remarks made by Mr. 
Howard. The figures for the United Piovinccs are interostmg. The total 
numhei of domestic animals in tlic province according to the last census was 
42 millions. Of these, 41 million never come to our forests or near tliem, they 
are mostly stall fed or not fed at all. We have to deal wdlh the odd million, 
and judging by the appearance ot the cattle we find in our forests, they certainly 
seem to get less to feed on than the 41 millions that do not come to our forests. 
Taking the province as a whole it is evident that theie must be a tremeiiduus 
amount oi stall feeding going on alreadj’^ and there is no real rea.sou why stall 
feeding should not he mcieased in the areas where we liave forest grazing. It 
18 also a fact that free forest grazing makes villageis take no care of their cattle 
and do no stall feeding of anj sort, in our Tarai and Jiliabar Estates working 
plans it has been suggested that villagers should be given land free of land 
revenue and rent if they would grow fodder ciops for then* cattle thereon. But 
although there are enoinirjiis glazing mens in these forests (I think it is 3 
quarleis of a inilhon acres) llie fact that for f<iur months of the year there is no 
grazing available piosents serious diflionlty, and it is just during those four 
months llial the cattle owners could giow fodder cro]).<? on their lands and stall 
feed thoii; cattle : if they were to do so, the difliculties would be voiy largely 
solved. There are two types of giazmg laud. Theie is a moist type such as 
we find in the Taiai and eisowhero Avliich is not tree foiesl : lu this typo thcfre is 
no problem at all, as the more the grazing tlic bettor the grazing. WJiere the 
natural vegetation is raiilc aud the growth of grass is strong no Ihnitalion of 
grazing IS necessary. The real prulilem, as probably in most parts of India, is 
in the dry tiee type. In this tjpe, all the experiments that ha^-e been carried 
out have given the same answer. To miprove the grazing you must stop the 
grazing aud that is really no solution ^ AVo have, as \ou saw" two days ago aud 
as you will sec again on Sundaj', expeiiuicnts on a large scale in planting fodder 
species: we hope that these exponnients will offer a solution of the grazing 
piobleiu and will at the .same lime impritve the condition of these forests. That 
13 at present tne only solution we have been able to get— groving fodder trees. * 
Wo have started some techiiieal expeiimcnts too and Mr. Mobbs will give us a 
few remarks about that. 


Mr. Mohhs : AA^c camiot say much about our experiment on grass produc- 
tion ullhongh the fiist of onr Lcaflels refers to this subject. The chief point 
that has emerged from this experiment which combines ’various conditions of 
protection, fencing, gras.s cutting aud grazing i.s fiistlv that after you have 
protected your grass and got it to improve, if you let cattle get on to it un- 
rosLneted improvement is very soon stopiied. AVe liad one aica that was pro- 
tected for two years, and then oiiened to grazing for 6 months After furtlier 
protection for one rains it produced less grass than the second yeai ’s production 
Bo since avc have 43 million cattle and it i.s absolutely impossible to control the 
number of cattle that go into an area wiilioul undu’e expense in fenciiiff etc 
T think that Mr. Howard’s point of encouraging stall feeding is oxtremolv 
important. AVe have found that protection wJiieli gives us a verv large increase 
in the yield of grass when the time come., to cut it but once you admit cattle 
that improvement is quickly lost. ' 



With regard to the ecological aspect, I have also undovtakeii some defniin; 
study of the grasses, and I think this conference might include a clause 

UJPIJI ■i"* 
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resolution .‘•liggestmg that -vrlierever grazing experiments arc carried on. 
ecological and s 3 ’stoniatic study ot tlie grasses .should also he earned out. In 
OUT case it appears tliot when we have impiovcd the glass, if we open it out to 
cattle even for a .<5hort peiiod, tboj' are so aliracted to tlic nice gias&es which 
a*ie Ioii«>cr than they were bofnio that they pull them up. roots and all, and the 
had gra&.sL\s coiisOfpIentJy develop to a greater extent. 

Jlfr. 8hehl)care : I agree that the resolution sjiould say that we feel that the 
A'Mieul'tuial Department should also d<j some thing to encouiage stall feeding. 
Actually the Forest Department in Bengal has aho.idy clone something in this 
direction. 


1/7 Homfiay The lull forests of Northern Bengal before about 1916 
had noarlv all hoen open to grazing The Forest Department then started to 
encoura"-e stall feeding and reserved in the forests a few very small exercise 
naddocks called halhans This method has caught on extremely well and is 
workina verv i^atislaetorily 1 have told one m two offieors about Anpie; grass, 
winch we have groAm successfully in the plains It rvas recommended by the 
aaricultui-al farm at Dacca as one of the best fodder crops produced in Ore 
ihst If we could «-(‘ll it avg should eertainlv cultivate it as a cover crop in sal 
nlaiitations but as avc cannot sell it the sal becomes suppressed. It wants a fair 
Amount of ram, anything ronnd Sr to lOjy' per annum. Li Southern 
Bengal giaznig is going on nearly evervAvlieie and eventually we shall have to 
tackle the piolileiii on the lines mentioned by Garland and Mohbs 

il /7 Osmaston : I am afraid Ave have not much to add for Bihar and Orissa. 
IVe have a compaiativoh large aiea of piolected forests available \or giazmg 
and so far Ave liaA-e not troubled to introduce grazing closures. In Pun divi- 
sion Ave liavc started a rotational grazing scheme. In Paiamau dmsion a con- 
tractor has started a largo grass faim Avhere she groAvs her grass which she 
sends to Calcutta and other Military stations. But the interesting point is that 
the local people are getting veiv iiilcrcsted in the farm and I think are going to 
star! slaU feeding themselves it they can bocanso they find this grass veiy good 
All AA’e can say m Bihar and Onssa is that avo endorse the resolution that stall 
feeding should be eiicouTiigerl as much a=. possible , oii the other hand I think it 
Avjll he very difficult in A'erA' many parts of our province to induce the A'lllageis 
to .adopt it 

Mr lianucvgar . This is not so serious a problem in Mysore at piesent 
as to aftect our gcneial ioicst ivorl:. It maA* be interesting to knoAA'’ the expeii- 
eiice of Mysore in the regulation of grozing. The OoACiument has a small 
Depaitmei'it for raising and inaintainiiig a tcA*." special breeds of cattle, ihese 
cattle Avere oviginally intended for use iii mililan' Ir.'inspoit, and so the manage- 
ment of the grazing grounds Avas A'csted till A'eij' leccntl}" in the Military D^art- 
ment. Since the last 10 A'cars, this work ha^ been dolegaterl to a Lia'O Stock 
hiXiieit Avorkiiig under the admiiiistiatiA’e control of tlio Head of the Department 
for Agnculliiie A sort ol rotational grazing is being adopted by this Depait- 
meiit bj' nioA'ing the cattle from one giazing ground to another so that after 
a short period of grazing lasting’ fiom about 2 to 6 week.s accoidiiig to the 
extent of the land the aiea gets absolute rest foi the re.st of the year. The 
niimbei of cal lie i.s also limited to the extent of pasture land. The Forest De- 
partment IS intGi’ested in these gi'azing ground.s since the tree growth there is 
under its inanagement and those areas aie Avorked on a fairh’ systematic basis 
for extraction of sandahvood and firewood, llio latter to meet Uie requirements 
of the neighboui iiig Aullagu population The method of grazing adopted lia.^ 
so far as obsen-atjons go, not deteiioiatod the grazing Avliile tlie forest growth 
also IS siithcieiilly protected. 


Ill the diier parts of the Slate, the Government IniA’c voeenth' started a 
number of village ftnests managed Iia’ Alllage communities. The priniarv object 
in the management of these forests is to pi oAnrlo adoriuate and good grazing to 
the A'lllage cattle and at the same lime to laise a fail amount of tree groiAdh 
consisting chiefly economic .species Tlie progre.ss so far achieA^ed indicnlc.s that 
there is a good future for tin's class of I’oiests and Avhen tins coin'^s about, the 
incidence of grazing in the i eserve forests ivould be eoiisiderablv less. 


To meet the cunent demand for grazing, a feAv experiments AA'ore made in 
.small lilnelc.s of 1 to 5 acres m raising Bhndc.s grass in some of the forests of the 
drier tracts Although the giOAvlh was satisfacloiy in the fii.st insfanco the 
introduced grass was diecked bj' the more or less useless local spear grasses. 
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Another item of intcroal though not rlirccily conneeted ■\vilh grazing may 
be montionerl In the Chitnldinig district where there is a compact block of 
about 18 square miles of pure TlmdwicJna htnnin, it was ohseiwed tliat owing to 
hea\'j’ glazing tliere was little or no regeneration of this species and this was 
entirely due to voiy heavy grazing. As an experimental measure about 6 
square miles of this forest was enclosed with haihed wire fencing sufficiently 
strong to kee]) out cat lie. Thei’e has been considerable impiviveinent in the 
natural regeneration of HarduneJna hmata. An abundant growth of grass has 
also come up in the area and is being cut and removed bj the neighbouring 
villages. 

In a few phioos Avheie demand for gi'aznig is appieciable, the Govemment 
have decided to give facilities in the way of water supply and aie now budget- 
ling a sum of Rs. 6,000 annually foi effecting ncces-sary improvements. 

Mr. Drof/un : Stall feeding .should supplement forest grazing and not 
noce.s'-anly oust it AVc cannot expect, c^pecallv in the lulls, the villagoi.s to 
fetch grass from long distances. They c.m only do so over .‘■•hort distances. The 
question becomes more difficult when we hav.' (o consider the rights and the 
privilege.s vith which forests of a nnmbpr of provinces are biiidcned In this 
case the onlj^ solution is propaganda. The \-inagors should be induced to 
reserve all the near areas for grass cnltiiig and the failliesl for gi'aziiig. 
This may be made pos.sible by stalling demon.sli'ation aiejis as pioposed. 

In the ca.'io of professional eiazier.^ introduction of stall feeding can be 
accomplished with much less difficulU. 

» 

lOxpciiments carried out in j\u.Mialia, finglaiid, .Jaiiaii. F S. A., etc., all 
show tlie gii'at advantages of conservative lotational giazing and whilst carry- 
ing out further expoiimeiils «!h<<nld nndee .an effort to introduce tlii.c rotational 
system of glazing wlienevei possible 

Mr. JJamif! Yai Jnvp : We have not done any experiments as far as 
clo.sures aic concenu'd in Hyderabad. 

Mr. JIarnam Siitoh : The question of grazing in Kashmir is quite different 
from that in any ]iiovince in Rriiish India in that grazing is not nndoi Foiest 
Control It IS further complicated hy goat grazing which is a menace in that 
part of the cnmitry so far as forests are concoined 

It should he considered friun two aspects, i.c., — 

(i) Imppvomcnts of pastures for local cattle and industries (wool and 
dairy). A very imjiortant one but not (/f a direct concern of the 
Dejiartmeiit as at present. 

(iv) Aijvorse effect of excessive grazing for if there is insuflieient fodder 
for eattlc it will toll nltimalely on the forest gn.wlh particnlarlv 
, in the liigh level proteefive forests of birch and the low Inng scrub 

forests where the goat graziers resort during summer and winter, 
respectively. 

This excessiA’c grazing hv goat.s has a rliiccl hearing upon another 
important question, i.e., the erosion of the lower lulls which is in progress. As 
has been pointed out in the discussions, leduction of animals is considered the 
best solution of these evils The Kn.slniiir Forest Deiiarlment after over O,*) 
years struggle succeeded in having a rising spjdo of fees for goats so as to nlti- 
matelv eliminate them. It was enforced and began to .sIioav the clesiicd effect. 
Unfortunately the moa'snre had to ho sn.^pended for .special circumstances and 
over 2 decades work done in that direction was sjioiled For a great portion of 
onr coniferous forests, the question is not of any sorions nafnre'as goat giazing 
in deodar forests is prohibited, and under the gi-nzing mles closures iu fores'? 
under concentrated working can carlv he affeefod after fellings 

Mr. DcoflHV : Tlip nomenclature of the suhicct requires standardising to 
avoid misiinder.standing. I consider we should different inte 

(3) liofaifonaJ nraziva, i.c., Restricted grazing of cattle rotating over 
nnit.s of the cntiic area, 

(2) Covfhiuovs firasUifl, i.e., unreslricfed grazing of cattle over an area 
year after year, “ ' ' 
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(3) Defciied grazing, ie., grazing each portion of the grazing ground, 

in turn, the plants on one portion being allo-n’ed 'to mature their 
seed each j-eai before the ‘^lock is adniitted, and the stock being 
made to assist foiage repi-odiiction by Sampling in the seed, 

(4) Pci iodic grazing, giazing of cattle foi a definite number of vears 

folloirod by a closure 

Mr. Champion : I aliould like to state that for some little time all the 
inforination available has been sought from all sources ^\'^th the object of com- 
piling it so that those wlio are faced "with the need of dealing these pioblcms 
can inake use of it Mr Dengun has beeii biisv on tins and lie has, all the 
information collected in a draft on the subject The discussion to-day should 
have led to some useful additions and opened up one or Uvo further lines of 
investigation As a research problem it is a very difficult one, and as Ccntinl 
Silviciiltunst T should not be at all anxious to pioduco a scheme for the Co- 
oijcrative investigation of grazing and grass (’oinlitions vary so from place to 
place and the pieraisea to ivliich one is foici’d by local conditions spoil as a lulo 
any scheme fiom the point of \-iGW of moie or Ic^s acceptable research methods 

Mr. Mobb.s 'Jiiggostcd that ve ought in pay more attention to the ecological 
side, that v:e should realise that gras** is not merelv gra'-s but a veiy variable 
substance ; 11ns is another of those practical difficulties ivliich are very hard to 
overcome in practice — ^ive are usually foiecd to classify the grass into rong^ 
groups of good glass, middle quality glass and nioie or loss useless grass. 

Ml III nt hies ■ In closing this debate it appears that the points which have 
been established are, first, the need for co-operation and co-operative work 
between the provinces, secondly the need for carrying out a sj'stematic ecolop- 
cal study of grasses, and thirdlv the desirability of reducing^ the amonnt to 
grazing in our forest's, and of raising the amount of stall feeding. 
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ITEM 21. 

Forests and Erosion. 

No papers were submitted. Theie was a short debate in whicb the Inspect- 
or-Greneral of Forests and representatives of most pi’ovinces took part. 

The following resolution was proposed bj^ Mr. C. G. Taevoa, seconded ^ by 
Mr. H. L. WaiGHT (North-'W’est Frontier Province) and passed by" the Confer- 
ence. 

KESOLUTION ON ITEM 21 
PssomTiD that — 

This Confeievce recognises that Govcrnini'nt’t tealisr the importance of this 
erosion question and have tahen some steps fo> prevent the spread of erosion, 
e.g., the Pnnjah Goternmetht on liesohiiion 21 of the last Silvicnlhiral Ck)nfcr-. 
en.ee. The Conference would- repeat that this iinesiion of erosion is of vital 
importance and urges that intensive propaganda should be started to educate, 
public opinion. 

• •••••• 


Beport of Silvicvltitrist , Forest Bcsearch Institute, on action taJren on the Beso- 

lution passed by the 1929 Conference. 

The rp.s«]utioii eiilled foi the very .‘seiinns attention of provineial Govern- 
ments to the aiiestion of erosion and urged that if fnjther 7 )rnof of the scrif)ns- 
ness of erosion losses were considered neressaiT, a proper investigation shonld 
be carried mil. Tlie Government of Intba brought the resolution to the notLCO 
of Local Oovernmeiit.s for .such aetion as tliev micht consider nccessaiv. The 
Punjab aiipointed an Erosion Committi'e in in.'ll which issued, a report in 1932 
A forest officer was plaeed on special duty in 193+ to experiment on the control 
of torrents (c7io,s) in Hoshiavpur district. Bengal reports that Eupaforium is 
•now reclothing abandoned jhwns very quickly and forming a good protective 
cover. Bihar and Orissa have been .successful in leasing forests fi’om private 
owners to prevent denudation. 

• # • ^ » 


Beport of Debate 

(1) October 29th. 

The President : I think we ought not to let thi.s matter of erosion dangers 
drop. At least in the Pnniah, meinhcr.e of the Legislative (Council who are not 
actually inhabit ant of the forest country have begun to take notice of forest 
matteis. Thanks to a certain amount of propag.'inda, thev have begun to 
realise that the de.''truction of the forest on lli** hills may jeopardise (he canal 
water supplies on which they and thousands of other peojile live. .\nd cer- 
tainly in the Punjab the onlv wav in which (he public will he driven to interest 
thpnise]vc.s in these matters is Avhen (hey find that their living is being jeopar- 
dised by diminishing canal supplies. T think when that moment arrive.s, the 
inhabitants of the hills will got very .shoH «hiift There i.s a very active .amount 
of interest being taken at the present moment in TTo.sbiai-pur district. A .specj.al 
forest offippj- has been provided and T hope that if this matter receives con- 
tinued stimulus, at last after 50 years of talk, something Avill he done T think 
the Punjab in this respect is the worst province in India ; next pcrhai^s comes 
Chotn Nagpur which seems to be alwavs either being wa'^hed away or blown 
av,my. Certainly when T was in Cliota Nagpur T thought I had never seen more 
miserable land. T am not at all .sure that in Cliota Nagpur the Government of 
Bihar will not have to emulate Mr Ttoo‘»evel.t and build a hnndred-m'le-Avide 
shelter-belt across the count iw. 

3fr. Villar : T think that probably in the far distant future owing to the 
silting up of the streams consequent on heavy ero.'s ion in the hills much more mav 
be heard of the destruction of unclassed fore.sts. In spite of being well covered 
with forests we are doing f|uite a lot of reclamation of low-ljung lands. 

3fr. Howard : We are doing onr best in the United Provinces. The local 
people there are interesting thcm.'icives in the matter at last and have eyen 
passed a resolution on the subject — ^Imt it has been a long struggle. 
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Mr. Laurie : Host of our geological formations in Madras are so old that 
ore .-ion ifc nol toiNpiCuoiis^ There Avns a niemmandum issued jointly by (he 
I’oie.sl f.»oi)iiilnii'ijt. the Agricultural Department, and the Irngation Deparr- 
mejit, I tliiulc a couple nl years ago. It ivas circulated to local Groverumeul'S 
and to all ]iJlt'H'.''ted and Ava.s then duly filed I think cveri'bndy has fovaoiien 
all aliout il by now and no active action is being taken or appears to be neecs- 
san 

Mr. Clwmpiov ; Might we ask the Punjab delegates (there are several of 
them) li’ thcA would diaft a resolution eonfiiming onr 1PI29 resolution. I do 
iK't think we iiei'd a special committee for this but wo should put it on leciord 
that this iiiiiiorlant matter was duly consideied and that we Avero all agreed on 
it. 

The PrcaulcM : I think Mr klohan might constitute his own committee and 
do the uecessaiyAA'ork 

(2) Novemlci 3rd. (The debate rvas not reported verhaiim : the following 
IS a siuninary of wluit was said ) 

Mr. Mohan : "We propose the folloxving draft resolution : — ^Knsonvun that 
11' is C’onfoience lecogiiibcs the steps taken bj' the Punjab Glovemment on 
Pp.soIuIiou 21 of the last Rilvicnltuial Conference but re-iteratc.s its conAuetion 
that very .'■enous ;ittoii(ion of ProAuneial Govenimcnts should continue to be 
diaAMi to the cjuoi-tion of erosion (especially in the catchment areas of the 
iiveis) Avhich i.s iiitiniatcly liouud up AA’ith the de.struction of forests, incidence 
of £;i;iziiig and lopping and suggests that intensive propaganda shonld bo 
cariied on to cdnfctc public opinion on the subject 

Mr. Allah Jlahh.th recommended that each province shonld make invesliga- 
tions 111 the Pumab an attempt was made jn Hn^iai-pur, but the Deputy Com- 
missioner did not accedo apparenth' beenuso it was thongbt that if the Depart- 
ment shonld succeed in one catchment they would want to take up others. 
This should not dolor ns ; we shonld ask again 

ilJr Garland said there Avas no serious erosion problem in Bombay. 

]\fr Bavurudai .said tlio same for Mv.sorc 

Mr. Howard proposed that the Forest Department should urge Govem- 
meiils to take slops in the matter. 

Mr Osniasfon .said that in Bihar and Orissa, Government was afraid of 
cost It has taken 10 years to .stari inth a scheme to induce land oAvners to 
hand over lands to us for preseiwation of the foiest The Poresl Officer makes 
AA'orking scheme.s Bihar and Orissa is tackling problems for Chota Nagpur 
Avliich is a laige catchment aiea and local goA-ernmenl do rcnlijse the need 

Mr. Trevor : Wc must recognise that some progress has been made in the 
iiiiillei. that Puiiinl) has aAvakened and that Bihar and Orissa have done some- 
thing in Chota Nagpur. 

Mr Eavnrnnar • Fixation of .sand dunes endangering cultivation Avas taken 
up .'50 years ago. • 

Mr. Hainain Givph • The qnc.stion of erosion is of great importance to 
Xaslimir next to Punjab and is diicclly corielated Avitli lieavA' goat grazing in 
the .lammii SiAvaliks This lieaA'v incidence of goat gi-azing as was pointed 
out vo.slerday on one hand clashes with grazing for she.cp on the higher eleva- 
tions and is res])fm'ible for deterioration of scrub forests in the lower hills, the 
latter is rln ectly responsible for erosion in those localihes To reduce the num- 
bei of goats tile department succeeded in having a rising scale of fees in order 
to eliminate them but the projeef had to lie later gii'cn up for political reasons. 

If the iiKention of the Stale Government is inAuted to this serious problem 
It AA'ill liaA'-c the de.sircd effect.’ 

Mr. Wnnht ‘ In the case of Kashmir, goats have done a lot of damage so 
they AA'erc penalised hy high taxation, but later on it Avas again I'Gduced. This 
AA’as done for increasing the ratio of sheep to gnat, as sheep aie moie im- 
portant for Avool and arc less do.struelive 
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Preservation Plots and Protected Trees. 

A uapei ^V€^.s piioulatecl by the Contr.al Silviculturist suirunariaiujjf tbo 
aeiiou ]'e]j(ulofl to liave been taken m the seveial provinces on the recojuineiiJa- 
lioiis (if the 1929 C'onrerence. 

The subject -was introduced by Mr. Chajupion with the salient features of 
his paper and comments on suR’i>e.stion.‘? leceived on it. and Mr. Tnuvoii also 
spoke Pressure of time prevented fuillior eoiitinuatiou »)f the debate but the 
attitude of the eonfevoucc vas one of seinMal ag:ieemont. 

The following resolution wa.s pioposed'by Mr. IT G. Champion, seconded by 
Mr. C. G. Tauvon and carried unanimously. 

RESOLUTION ON n’lWf 23 
Riwoijved that — 

T/ie Coufctencp covsulos ihat a sahsfacion/ ht’f/hmjKi hai brrv made in 
preserving as far as possible examples o1 our natuial foiests undisiuihed by 
human intcrfeience. Fuither worl on mote sysiematic lines should be conii- 
nued. 


PAPER. 

By H. G. Champion, SilvicuUu'tisi, Forest Research Institute. 

The lesolntioii passed in. ]Mareh 1929 was as follows . — 

ItEsonvr.u that this conference recommends that, with the object of the pre- 
sci vation of the natural fauna and flora, necessary steps be taken to — 

(1) Piepaie lists of known individual trees or groups of evoeptioual 

inieiest, and pi’eaervc them for their natural lifetime. 

(2) Uiiecl local officers to leeoinmcnd additions to the list as oecasioii 

ailses. E.xceplionally flue trees near roads and bungalowo should 
p.irtlciilarly be consideied. 

(31 Pi ('Serve unworkod in each provnite samiiles of adequate evteiu 
( ordinal ily not less tlmn 20 acre.s) of the chief tj’pes, virgin 
foiest — incJudiii!* savannah — and natural regroAvlh receiving 
.special attentiou. The areas .should be a.s accessible as possilde 

(4) Make .nailable at the nearest Ro.st House infonnation as to the 
Avhereabouts of such trees and re.serve.s in the vicinity. 

Eurther, tbai all such ro.serves should be demarcated as permanent Evpiui- 
ment.'d Plots and placed under the Re.seaich Branch of the inovince concerned ; 
also that they should bo listed in the working plans coucerned. 

In 19.32, .I*, it appeared that only two piovince.s had deflnitcly taken action 
in thomiilter, a note was sent to the Indian Foust in (Februarj 1932, p. 109) with 
the idea that a bioadcast leminder iniirhl help (ui tin* work This diew a com- 
mc'iit from j\as.am {Indian Forcstm, 1932, p 287), and fuither reports from all 
provinces shewed that a good deal was being done , a sumiuaiy was published in 
Indian Fotestei, 1932, p. 387, and 19.3.3, p. 112. 

The ie))oi-ls and notes received in connection with the present, conference 
may be summarised a.s follows . — 

Assam. — Several proposals are still under examination though one. plot of 
virgin sal forest in the (laro Hilks has apparently been demarcated and its pro- 
sei'vation prescribed. 

Bengal.—!^ systematic survey of the existing types and .sub-tjijos of forest 
occurring in the province has been made, and 27 demarcated and recorded plots 
now exist. Some of them aim .at the preseiwation of intero.sting very 
local species such as Podocarpus nniifoha and Mrsiia ferrea in North Bengal, 
but most of them are .areas of about. 20 acres representative of a forest type. In 
the Himalaya, the altitudinal range has similarly been covered systeniat bally. 
Copies, of the ivcnids have been received at the Forest Ro.soaich Tiistilulo and’ 
Bengal has unquestionably done more to meet both letter and spirit of tho 
resolution tlmn any other province. 
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Bihar and No plots of tlie proposed type have yet been constituted 

but two sal suni2)le jiloln ol tine Inrjjo trees have been jn’esin red will llieir sur- 
rounds after then utility as s.iiiiiik* plots bad eonsed with tbe felling for re- 
generation of the sui rounding iorcst. Tln-ee other jjlots have been appiuved 
for pieservation. 

Bonibai). — ‘<i i>erinaiicnt jilots have been selected meluding one of 60S acres 
in tropical not o'cifirccn and 120 acies in good inoiht teak. A few exceptional 
individual trees ]i!i\i similarly been jneserved No lecords have been received 
at the D’orcst iLfsearch Jn&iitiito. 

Bunna. — JBoon aftei the 1021) Coiilerence, a lO-acrc jilot of good moist teak 
with pifViiyado wa*' made in Noith Toungoo Diidsion No fuilber action has 
been lepoitcd. 

L'f nlial Pioi /ati's. - -l‘’n v ]iUil>, in t-al forest of ."j to Go acres, four plots each 
under au acio in teak, and one iii sandal togethei with 50 single trees belonging 
to 16 species ucio listed m 1933 as hehig specmlly protected. No detailed 
i('Ci)id.s I'lipear to exist 

Kaslniui. — Group.s and arca.s of forest of two different types aie being 
set apart in accordance with tin* rc-solntion. 3'emi>le giovos protected by tbeir 
own sanctity anifili meet requirements for deodar. 

iV.-TF. F. Pmiinic . — A plot ol Qnctcus siimccarptfoUa has been laid out 
and 42 single trees ol 0 speeies jireservcd. 

liladtas . — Tuo jilois havi’ been domaicatcd in the wet tropical evergreen in 
I’algbat {lint W • I'-uul diMMoiis and iirojiti^-als ate under ooiisidcration for three 
plots in tcmpeialo e'Ci green and teak forests. 

Punjab.- -Ten plots in difTorent ft»rest types and loealiHeb and 31 indi\i- 
dual tieos Jiavo bei-n pio,Sfived, Jlecnrd.s are believed to have been prepared 
but coines liave not been sent to the Forest lloseareh Institute. 

Uwlcd Piorim'(S — No li.^-t ol the plots and Iroob preserved has been 
leccived at I)elua Dim. One or inoie plots of sal, chir pine and deodar have 
been demareated and peihaps others. 

A<h)i( iiflattiH and l'his\ilicnUvu 


Since the 1929 C'onfcionce (ho de'^ciiptive title Pwici vation Plot 1ms found 
fairly general aeecqiiunce and might iioiv well be detined and standardised, as a 
demaicatcd aioa a.'side in peipeluify fur the pi esoi vation ol the forest ■with 
no liiimau iiiteri ci cnee beyond nhal is necospary lor its piolcclion and mam- 
tcnance. 

It has been pointed ont that in some plots we may he more interested in. 
watching the iiainr;i] succession than in jnuserving the existing Irce.s as long as 
po.ssibIc and that the foim of pioti*ction .^nd mahil'enaiicc lequircd vill differ 
sometimes leiy tundamenlally in tho two cases, Tims root competition from 
natural regimoi ation undci fine old treo.s miglil Idll the laltei, and for protec- 
tion, I'roscTvalion or destruction of rcgeiioiatlon or an undcnvocid might he 
iicccssaTV if ihc ob.ieel wcie to save the old tiecs (U T*.). Plots in which 
natural biiecobsion i.s the inoio iinpoilnnt object imght bo called ccologiial plots 
(U P.) This IS taking the long vn*\\ and is open in an objection that is fie- 
quentJy beinc pul foiv.iid m Ih.it it add*- to the A'.Tjietv of kiiuis of jilot, to ibe 
confusion ol nil who deal with them Foi this piaclical reason, I recommend 
that all llie.se plots should bo included xnulcr the one head Pieservation plots, 
and where spcnial mensnies aio considered to be iiecessarj' to prevent natural 
fauccessioii endansreiinc tbe pnmaiy object of tho ])lot, such measures would he 
included under the pioscribed trealmenl , model ate grazing and binning might 
often bo penmitted or oven in’cseiibed. For the maintpiinncc of a Ij^pc- .tliongb 
I should not peiinil tieo fellinir^ under any circmiistauccB, I wonhl often cut 
climbers. 


Wo have not yet an-ived at a suitable In in for .single trees to be prcseiwed 
similaily T suggest “/’> o/ee/(y/ 7V,>es 

Ihe 1929 CoiiTci dice sugiioste*! th;vt bsis nf protected trees should be 
drawn u]» and jiosted in adjonnng tc'-I linumip. {nid printed in Avorkinc plans , 
-this ime.s not appeal to lifiAc been done anywlioie so fai, Jt also proposed that 
the Preservation Plots should be demanded and constituted permanent 
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Experimental Plots imder the Bxiscarch Branch to ensure their regular inspec- 
tion, record and mamlenance. 'J^hia involves the filing of a coiiy of the recoi'd 
at the Foiest Kesoavcli Jiifetitnlc, ainl so far only Bengal has submitted such 
files, it ib obvious that on the same grounds a copy of the list of protec^d 
trees should be with the Central >Sihuculturist. 

Jt may be suggested that a .seclion be added to p. 73 ol the Expeiimenial 
Manual, Vol. I, of the Siivicultui*o Research Manual dealing -with the subject. 
The following draft is put forward for consideration : — 

I. — ^PnEsnavAiioN Plots. 

1. Number required. — ^The series of plots should cover the range of forest 
types in a province botli climax and serai. 

2. Locahon. — ^I'lots should be as accessible us possible. 

3. Eizc. — Tlie size of a plot may vary from about 1 acre upwards according 
to conditions, hut should ordinal ily not be less than 20 acres for a liigh forest 
tyiie and prefei-ably deeidedl)'- larger. 

4. Demarcaiion — The plot sliould be demarcated as a standard Experi- 
mental Plot, well defined boundaries .such as rivei.s, ridges, cleared fire lines, 
or roads being preferable ; cut lines requiring repeated clearing should be 
avoided ns far as possible. 

5. Initial Uncord. — A file should be opened for each plot exactly as for a 
standard Experimental Plot A\-ith a situation map on Experimental Plot Form 
No. 1, and a description on Form No. 3. Entry 1, the object of the experiment, 
will be eitlier : — 

1. To presciwe the cxistuig foiest as far as possible in its present form, 

or 

2. To preserve the forest fiom all forms of injury and so permit the 

nunnal pi ogressioii tmvards the climax form, 

Eniiy J4. — ^Details of treatment to be applied would correspondingly vary 
with the plot, but, for example, might bo : — 

3. No ftilhngb of any .bort to bo done ; the area will be open to grazing 

as hitherto, and will not bo speciallj fire protected but climbers 
will be cut wherever appearing to bo likely to do significant 
damage to the timber tiees. 

2, No fellings of any soil will be done ; the idol will be lire prfdocted by 
annual binning outwards from a cleared guide line. 

Caieful onnmeration of the growing stock by .species should be done, 
and a botanical survey would bo A'aluable. A photograph from a 
recorded ])oint .so selected a.s likely to be suitable at later dato.s, 
woulfl add givatly to the interest and value of the record. 

Entry J5. — Intervals and soiison of inspection ; might aim at a minimum 
inspection interval of 5 years ns for sample plots. 

6. Subsequent record. — ^AVliat should he recorded need not bo laid, down : 

the plots will imdouhlodly he nsed for collection of information on a variety of 
points, and if not, it only requires to be checked that the plot has been main- 
tained as prescidicd and that events affecting its condition and development 
have been duly rocoi-ded, on Foi m 4 Subsequent hist oi y will be opened for 

eadi plot. 

Ko'jj: — ' flic hsl ^llt^nt(l bp publidipd m ibe Storking plnn concerned 

G. Numberiny. — single aeries of arabic nuracx-als for, the province. 

(Bihar & Orissa prefer dirisional series, bnfc the plots roally aro provincial.) 

TI. — ^PaoTEcrnn TnErs. 

1. Demarcaiion. — The trees for their protection require to be indicated 
without injury or di.sfiguramont. An jnscrihed wooden board of re.sistant 
timber or limliur tieated with pvoaeivativo may be nailed on without Imnn, 
Point or coaltar bands or mark.s are disfigurements to lie avoided. 

2. Initial Recoid — The trees .should be allueuted numbe].s in a single series 
for each division, all spocie.s togelber. Experimental Plot Fom 3 sJmnld be 
opened for each Irpi but groups of trec.s could im dealt witli on one form. Tbo ' 
list for cacli division could eonvenieutly be maintained in Expcrinmilal Plot 
Form 6*. Oiitli or dianieler at a fixed height should he recorded and a photo- 
graph taken if po.ssihlo. 

*0, P. lios sugBcsti'il iipccia] Bimphfied forms. 

IdERI 


•i 
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3, buhscgiieni iZecorJ— The giilh or diameter should be remeasured at 
inspections not less than 1 year or more thau 5 years’ mterval and any event 
attecting the growth oi vigour oL the Ireo zecoided. 

xxoii:. — iiie iJji biiOUid. be pimicd lu the noikiug plan concerned 

Noia on Prosot nation Plots hit E. 0. Mobbs 

In the last Silvicultuial Confoicnco in 1.029, the Central Silviculturist men- 
tioui'd that “ Natuio Preserves ” and similar areas have to be intelligently 
looked after. Since, liowever, the looking after has to ho done not by one person 
foi a long pel lod of time, but by a suceession of officers, each for a comparatively 
shod period of time, it appears neccssaiw to arrive at some general concensus 
of opinion as to what general principles the looking after shall follow. 

In thefiist plaee, I lliiiik we should distinguish two distinct sets of plots — 
firstly, tlin.,e in wJiieh we aie preseiwiiig some paiiicular trees, and secondly, 
those in wlncii we .ire preserving a type of forest In the first case, it is obvious 
lliat we must do Avlulever is necessaii to pieserve the existing trees as long as 
possible. Thus vvili involve climber cutting, removal of any dead trees from 
which iiisecta or disease might spiead, and everything that is involved in the 
term “ pioteelicu ”. A point Unit iierhaps might be overlooked is the question 
of root conipolition In Garhwal division in the United Provinces we have a 
cMr {Pimi's longifoha) preservation plot, to save some fine old trees They 
form a veiy ojieu oveiwood, beneath which are patelics of chir regeneralion, now 
mostly in the tall sapling and pole stage, from 2 to 6 feet pith It would be 
centuries almost beiore these trees would ever reach the size of the old trees 
being pieseivod, but in the meantime it ai>poars quite feasible that the root 
competition of this developing legeneration migli'l easily have an adverse effect 
on the older trce.s, livo of winch have actually died since the plot was laid out 
two years ago Koiraally the big trees would be removed for the s.ake of the 
regeneration 'World the “ looking after ” of the big trees include the removal 
of the legenoratioii, luid if so, what general principles should be followed f 

In the second case, wliere we wish to piesciwe a type of foiest, it. is noce.ss!ny 
to decide ni the lust place, -whether wm wish the type to remain as it is, with the 
present disiiilmtion of species, nr -whether ive wish to study the progress of 
iiatuial succession From the scientific point of view', it would be veiy interest- 
ing to have a few’ ]jlots wiiicli would be left to develop natuially. These might 
be teimed “ Ecological Plots ”,'as distinct from Piesci-vntion Plots In these 
I W'ould suggest tliat only essential tending operations, such as climber cutting.-? 
and romov.nl tif dead trees be cariiod out, and if sufficient area is avail.iblo, it 
w'ould be inler<>sting to have a small control area in wiiich oven these operations 
were not done. It w’ould thus be useful to have some sal ecological plots, defi- 
nitely pioU'clcd and allow’ed to change to evergreen foiest to see w'hat is the 
ultimate chm.ix f)n the other hand, w'horc it is dcsiied to pieserve a type of 
sal forest as such, the plot w'ould bo termed a pie.servation plot, and wmuld hot 
be given hiicli stiicl protection as would involve a change of type, and the treat- 
ment might involve grazing and occasioiii’l burning or removal of miscellaneous 
species, together with tlunnings amo-ng tlie piincipal species from time to lime. 

It is suggested, thciefore, that wc clnstinguish fiist of all ecological plots 
from pi i'.son'ation plots, and that w'o then divide the preservation plots into 
(a) those w’heie we are preserving certain individual trees, and (h) those where 
we are ])rcsen'jng a foiest type, and that for these three sorts of plots some 
general principles of management he laid dow’n. 

0 • • • » • • 


Report of Debate. 

Ou the opening day of the Conference, the President made the following 
aiinouncemont j — 

“With reference to this item, I should like to bring to your notice (hat this 
question wa.s coiisulered by a committee in London dealing w’itli the preseii'atioii 
of •the -fauna and the flora in Afiica, .and it w’as sugge.sted therein that ivliat 
was called ihe sliiet nature of the pieserve should be improved and tlial forest 
operations sLould not be cairied into these preserves in wdiicli the flora should 
remain us it -was and as nature intended it to be. This matter will come upf 
ngam at a smular conference ou the preservation of wild life which will be held 
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in Delhi on the 28th of January next, -which iS being convened by the Govern- 
ment of India. In dealing with this item you -will have to remember the desire 
of the international committee which assembled in London regarding having 
really good plots of virgin forests kept in perpetuity.” 

Mr. Ghampion : Opinion was unanimous at the last conference when we 
decided on a line of action which has been followed ' to a very , co^iderable 
extent in the last live years. You will sec from my summarj'^ that in all pro- 
vinces, — ^inelnding Kaslimir which was the only Indian State represented — action 
has been taken. A good deal of initial -worlr having been done, wo shall be 
obliged further to consider a point whidi was brought up at the last eonl’erenee 
but left for later consideration, that is the further maintenance of the plots In 
particular, what work are we to do to ensure that these areas of forest that we 
have selected for pioservation are as far as possible uninterfered with, and how 
are ive to do it, and when should we do it ? T mentioned when I introduced this 
subject that other countries have met the same difficulty, and the position may 
be summed up to the effect that wo cannot leave these preserves entirely to 
themselves. Some amount of care, possibly interference, is necessary. Atten- 
tion has been drawn to the point that in fact there are two classes of fiirests in 
question, those which the ecologists would call ser.n] stages or preolimaxes to 
the local climatic climax, and the actual climatic climaxes themselves A climax 
type should be capable of looldng after itself — that i.s implied in the definition 
of a climax tvrie — but many of our forests at present are of the other class. 
Quite a lot of them have been to the climax .and h.avo been pushed liack, iiarti- 
cularly as regards undergrowth, directly or indirecily hv human agency !Many 
of our forests which appear to be climax are not tnilv bO and depeiicl for their 
very existence on the annual burning which is dii-ectlj' or indirectly tied up mth 
grazing. '\Ve shall then have to decide for onr plots whether ave -wish to main- 
tain them as Ihov are, or whether wo avi.^h them to follow the natural enursc of 
events in future. ^Yc did think of this last time avhen ave specifically mentioned 
the opportunities “omc of tlmse niots would offer to study the natural succes- 
sion. The suggestion from the U. P. is that it is necess.m- from the start 
to different iatc tliose two ta’pes. prescribe different treatments for them, and 
actiKillv sire them different names, restricting the term preservation plot to 
those avhich we Avish to maintain in their present^ condition. It av-as pointed out 
that if we a'nsh to maintain an area of forest avith exceptionally line trees on 
iliem, wc might possiblvhave to take special steps .since inaction is liable to be 
folloaved bv the death of the old trees earlier than is nnaamidable. I think there 
probably wnll be quite a number of cases aaiiere tins is definitely' a po.osibilityi 
and ave sb.all liaa'o to prescribe a treatment aa'hicli will retard progression, Ordi- 
naiilv, this avould simph’ mean that wo aimnld haa>^e to .allow those influences to 
continue or come into phav avhich haa^e hitherto done this, for example, burning 
and grazing On the other hand, if ave want to folloav natural profession, wo 
shall haa-e to exclude all possible foians of interference such as burning, gr.azing 
and all forms of fellings. 

Should ■'7C cut heavy climbers ou these plots or not 1 If we are aiming at 
the prcseiwation of particnl.ar trees including single tices .sneh as the one ave avere 
fthoavn vf pterday (the sal tree dedicated to Professor Troup), the climbers must 
usually be cnt. This aaill generally be found desirable, I think, in areas avhich 
liaa’e been selected as representing the finept groaadh of a particular species or . 
dominant association. I .am, therefore, of opinion that in the case of each indi- 
vidual plot it shonlcl he decided at the time the plot is laid out what the object 
in adeav is. lYe haam already agreed that such plots should be constituted and 
we have agreed to include them among onr research plots and there are special 
proansions on onr standard record forms for noting down wh.at particular treat- 
ment should he applied. 

I am strongly of opinion that those plots are a provincial concern The re- 
search officers arc in the first place only the agents of the provinces in carra-ing 
ont the nf'cespary field avork. Therefore, avhen the forest officers of a proa^yico 
decide that it is desirable to Inive such a plot in a given forest, suggestions are 
usually made as to avhere it can be found The research officer may or may 
not be asked to select the plots but be wdll bo asked to do the initial avork of 
demarcation, etc. Wlion thi.s decision is reached, at the same time the same 
authority should decide avhat the object in adeav is, and in consultation until the 
research staff should also decide what the best treatment is to attain (lie object 
in view. 
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The question of nomenclainre arises "We Aid not actually reach a deci- 
sion at the last conference. But in the meantime the teim preset vaf ion plot 
has civstallised out, and ] do not think u'e can do anv better I should like to 
recommend that ve accepi that tenn for linlh tlie Iciiids of plots 1 have men- 
tioned. Kveii ihough it is stretching the meaning r)f the Avord ‘ preservation 
tlie term is elastic enough to iiielude holh Details of lecoi ding can, I think, 
eafeh' he loft to the lesearch staff Avho have to maintain them. I do not, there- 
fore, pro] lose to make anj* further references to the details Avhich are given at 
the end of my notes. 

Befoip t leave the sub.icct of preservation plots, I should like to drav. atten- 
tion to the veiT unequal action taken in the different piovinccs on the -subiiect. 
The only province that has done anythincr realh systematically is Bengal avIio 
detinitolV set out to *^06 Avlial forest lA*pes IhcA' have, Avhich of them are avoUIi 
preseiving, and Avhoie snitahlo plnt.s could he obtained Tlic developments c’Im»- 
Avheve have licen voia unsystematic 'Noaa'-, if this thing is to he done, it should 
ho done projjei ly and svstcmatieallA’ Avith a very definite idea of what the ulti- 
mate ohiect IS, and T think the Bengal example is one to folloAV. The onlv other 
point that rcqniics to he sr>ttlod is Avhethor one plot is enough for a province or 
Avhetliei a plot should he put in each tract or division. I think our immediate 
aim sliould he to IiaA'e one good plot at least of each type" I think it is moie 
than likclv that in +he conr.se of time these jilots Avill he appreciated as in 
Europe, and there Avill he a demand for plots at least of the more outstanding 
■types ill more than one localitA'. It is olmon® that the ohiect seixed is somevrhat 
different in the tAvo cases Perhaps the aesthetic side is move important than 
the scientific in most countries ; the aesthetic side has hecn developed v'ith the 
passage of time and thi.s Avill prohahh' happen in India too vSo lot ns have a 
scheme coA-ering tlie ground and leaA'o the rest to natnrjil development. 

Turning noAv to Protected Trees — 1 recommend this term for general use— 

I Avould like to cmphasi.se the imporlnnec of nA’oiding all disfigurement of the 
trees aa-IucIi avc A\-i.sh to prosen’o. If label iheie must he, lot us see that it is not 
too c'ons]>icnous. Obviously some form of dcmare.atinn has to he done. If it 
is too inconspicuous on the ground to those Avovking in the forest, damage Avill 
he done It .seems to mo tliat it ought to he possible to dpvi.se means of attain- 
ing both oh.iGctivps satisfactorilA\ T haA’c seen e\ami)]e.s in the Oentral Pro- 
vinces AAiicre an ofiieer liad seleeted pnitc a large nnmher of fine trees for pre- 
servation. a A’cn” satisfactoi'A' step, hut most of them had been disfiguied by 
large coal-tar bands and nnmbois printed on them. Support to Inr propo.sals 
Avas general last time, and I am confident that T shall find the same .support for 
a resolution in some such terras as (he draft I put before von 

il/j Trevor ; All T liaA^e to do ii to tell yon that tin’s snh.iccl is sure to he 
hiouglit_ up at a conference aa'IiicIi is being convened hA' the froveinment of India 
in Delhi on the 28th of .lannaiy to di.scnss the prespr\*ntion of Avild life, and if 
I am asked to .speak on tlio snhiect. I shall inform the conference that this matter 
has hoen in the liiiijd'> of the Forest Department fo’ the last 10 years and that a 
beginning has been made. At the same time I Avnnld n'?lc all of von on TPtnru 
to yoni pi’ 0 '«’inee'! to ^ec that tins question is renllA' propeiiv attended to 
Pecently I AA'a.s on lour in kfadras quite near an aece'!‘5ible rest limiso and I Avont 
through a most beautiful area of tropical rain forest, the first I had had the 
opportunity of .seeing and 1 hoped to find it had been made a preseivntion plot. 
But T AA'as gJATji to understand tliat it Ava.s not a pre‘*en'ation plot, but that it 
Avas included in the Avorkiug plan, and all the finest trees carried large black 
nnmbois Avhich did not impvoA^e the appe.qranee of the forest How that Avas 
an ideal plaee to niake a presenmtion plot It aa’^rs of a^pva" little monetary value 
and it Asms one of the few' oa.si]v acee.ssiblp places in India Aihere a forest officer 
can go out in tlie cA'ening and .see a tropical lain forest T think avp ought" to 
do considerably moie in this line, otlienvise Ave shall he necused bA' onr suc- 
cessors of being Vandals and of haAdng done nothing to pieserve the forests 
Nature gave us Avhen avc fii st took oA'er charge I hope eoiisidprablY more atten- 
tifui Avill h(‘paid to this quc'itiou in ilie fuinre than has been in the past 

Mr, S tv yihirs . I should like to add a note XTe Ijua'p got a game enne- 
tnniv of 1 -d sq niiles alieadA’ in being, and it is going to be converted into a 
National Dark Inside that Avo 'havo 100 aein., of forest wliieli mav not bo felled 
oyer and is to be one of the presm ration pints So tlieie avc shall liaA'p the com- 
bination of the in-oscivatinn of game and the natural flora 
Mr Champioti : I consider that an ideal arrangement 
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[Item 23. 


Mixture of Species in Plantations. 

Nou^s vorp rpceived from Bongnl, Madras, Assam, Bombay and the Punjab' 
(see below). The debate was opened by Mr. 0. K, Homthay (Bengal) and 
after an iiberesting debate iii ■whicli the loading part was taken by Mr. Smythihs, 
who dospiibed repent dovclo])mcnts with mixed linos in the United Provinces, 
and Messrs. Lmjbie, Howaud and Tbbvou. the followng rosolntion was pro- 
posed by Mr. C. K. HoAiniAT, seconded by Ifr. Piuikatvsi’ua (Assam) and 
passed by the Conference. 

RESOLUl’TON ON TTEjM 23. 

Brsor.vKD that — 


Thi<! Confi') rvrr iTconviftr^ llir irnpotfavrp of foi/iitto tnirfvrr.o in pJanin- 
fiouF and ;'s' of the opinion that if matf he iinde/tirahle to rntie pine planlationa 
of spei'rF that do nof arniv pure in nature, ETperimcnt.c should be earrird out 
to tlm effect. 


fipotadic attempts with erpniments hare hern made in the past, but have 
iisnalh/ failed ominn to the lad- of knou'Irdac of the silviculture of the species con- 
eeined. It i.s therefote sunoesied that the Central ftilviniltnust should issue a 
bulletin dealina with the suhjeet , on the lines of Bulletin No 7fi of JOHS (Ptoblems 
of teak ptantations), pirinq past worh and experienrr in India, and also nirinq the 
diffnent methods in vonue in Eutope and other eountrirs xoith suaqcsfion-s for 
thcii application to Indian conditions. 


(?) Madras . — There are no now developments to report. Tlie mixture, 
(so-called), of teak and mahogany on poor laterile areas in teak plantations at 
Nilamhnr formed forh' voars ago bv planting mabogany trees spaced aO feet 
hr .50 feet in the teak planbitions has rcsnltod in those mahogany trees taking 
cl.arge and forming immense hraneby eiwns snjijiressing all ’the leak and 
other species roimd tliem. Mahognnv is ohvionslv not a suilahle species for 
an intimate mixture with t<'ak on such areas ns it grows so mnch faster and 
suppresses it badly. 


At Mount St nai-t, aftem])ts to giw losevond in mixture inth teak in BiTip.s 
of varying widtlis V'cre a failure. Tlie ro.sowood was badiv browsed from 
the start, and attempts to prosoiwe it by allowing tlie weeds to cover it up .soon 
led to Its almost complete ext ennination The etTect of these strips on the 
teak was also yp.rv bad Not only were largo persist eiij side bvnncbes fonned 
early m llie ble of tbe plantation Imt the rosewood strips proved to be a 
sonreo nf infection for climbers and weeds which .spread into Ibc teak strips 
and necessitated expensive oleamiigs. Tt .-ipponrs necessarv for the .successful 
G.stabl,sbmcnt of a mixture by alternate strips that, the species used should 
giw at approximately the same rale (Klvips were 1 to .30 idanl.s wid”- 

Urn CT* ^ 

rp «htained hy the method slarled bv Itfr 

T A Wlniebearl of sowing rosewood seed at the same stake when making leak 
plantalious The operation only costs ahonl Be. 1-12-0 por acre 

ft. tended along arith the leak without nnv cX cost 
Much of the rosewood disappears, -probably about 00 to 75 per eenl of it I.nf 
triiat remains grow.s fairlv ].n])pilv along willi the teak and after if, rnVi’J 
may be from a nuartei; to more (ban half the hoighi of the ioa], T o id/'V: 
that one should he able to favour the rosewood ‘and Tnfynin?^ I'i ^dca is 

one like.s at the time of thinning. P cioc™ 

trodncod in tlie same wav but the voJnliH I'vo ZT 17 ^ abo hoon in- 
augge.st^*d that a hotter way of inirodncing rosewood would b/i ‘ { 
m quincunx— in hcl ween all emale row.s,/.c, i rosewood S nm 
The advantage would he a much more ev^i of C 
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miglit he a liltle moie trouble in stakinir and tendinp, and would cost sliffhlly 
more 1ml it would bo much more certain in icsnli*? as tbc rose-wood would 
compete less -wiili tlie leak bnili above and below ground, and would still get 
o\'oihead light al the lime when most of it di’^apjipars, namely the third to 
fourth year. Stumping is also more i pliable and gives fastci growth of rose- 
wood from the start. 

It is noticeable that the rosewood raised in intimate mixture with teak by 
sowing at the same stake does not sulTei fiom biowsing appreciably. Wlicther 
this (ompaintivp immunitr would also be ennoyed bv rosewood planted in 
(luincun.K in the open between the rows of teak remains to be seen. 

Attempts to raise mi^ilne^ of teak and Arfocatput hirsuta at Mount 
Stnai-t wore made for a number of veais but veve all unsuceessful. the 
ArlncatpKf' dying out in the hot weather Similar attempts were made at 
Kaimotli where snceess wa*^ attained in one eortier of a compartment over a 
small area m an old plantation (3877). Both species oeonpy the top storey hut 
the Artocarpus has developed larger ciowns than the teak and has a greater 
gilth Tlie crowns of the Ajinemmts arc mostly nust helow the leak croivns 
and the mixture is oAudently a suitable one, Tlie diflicultv is usually in getting 
the Aiioraiviift estahlisbcd' Tt appears to require a certain amount of sliade 
in the lint wealhei when vonng which the teak does not give it. and only in a 
very humid climate like Kannoth has it been successful, and oven tlioro only 
over a poilion of the area planted — ill. I Laitiif. 

{u) — In ceitnin plnees where mixture of Triwuwha myrioraipa 

and Logcrsfrocwia flos-regivac were tried in alternate lines, the imxture has 
ullimatelv ended in a pure crop of Tfimtua^m myi lor.ni pa which is more fast 
glowing than harjcinlyocnva i}os~) cnivar ni tiie oarlv stage. !Mixtnrc of 
Laqprtfracnna (Ins-} catnac with Hfrsva fmea as an underwood piomises to he 
a success — ^the latter being a dense shade hearer, hut snflicieut experience has yet 
to be gained before coming to aiiv final conclusion. — C. Purlcamsiha 

{in) Bomhnii — ^Attemnls to find snilable spueies for mixture iritli teak in 
plantations have been abandoned, as none of those tiled h.avc iiro-'^ed satis- 
faciniv Attention is now eoncentialed on adjusting cleaning^ and thinning 
technique so ns to obtain a snffieient uuder-storev of species which regenerate 
themselves naturally. In othci word.** no attempt is no-jv made in the planta- 
tions to obtain any money-erop except teak The suhsidiaiv .species are en- 
couraged simply for their value lu soil pioteetion and improvement and are 
always bacnficod if they tliveaten to iuteifere inth the gioivlh of the teak. 

A pair of sample plots liave been laid out foi the studi of relative incre- 
ment of a teak pl.nntatiou ko]it ahsohitely pure as comiiaicd wifli one in which 
a natural under-storey of other species (in this c.asc Xyfia r-ylocarpa) has been 
kept--7i A Gail and. 

(w) Pv}i}ah. — ^In tlie irrigated planlatiniis of the Punjah, mixtures of 
sJiisham {Dalberqia sissoo) with mulherrj’' and Eucalvphts species have been 
tiled on ji lai'ge scale. At Oliichaw.itni in Ifl2f)-o0, mnlhorrv and sh‘‘liam 
sliinips (root and shoot ciiltnigs) wore put out in alteni.sto tienchos as well' 
as in alternate patches over a large area >Snrae of the mulberry cuttings died 
h-at -ft'cre replaced, and the whole area was well irrigated. Although 60 per 
cent success was obtained at the close of the irrigation season, a ver^' largo 
numliei ot miilhcriy cuttings weie killed hv fiost during January 3030. This 
timo the failures were replaced hv shishavi cuttings and the number of mulberry 
siiTiivois ,uo so leiv that the crop can baullv ho called a real mixture of the 
two "pecios A secon'd attempt duihtg 1^32-33 hai'ing similarly failed, the idea 
of gi'owing these species in the open has been given up. 
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The mulberry however is inlrortucbiK itself naturally, tlirougb seed carried 
by water or disscmiualed by birds, under ,sJnsha7n trees Ibus forming an under- 
storey, which forms a mixture of great value, economically and ecologically, 
in the second rotation. Where the natural spread is slow or deficient, the 
mulberry is being introduced artificially, lixpcriments carried out at [ClninoAval 
have .shown that direct sowings «)f mulberry in linos or patches along the berm 
of trenches do not sncceod while stnmp planting under a thinned sliiaham 
crop is very successful an'd is now tlic usual method adopted. The cuttings 
sprout under the heaviest shade hut the growtli remains re.strictcd. Best 
results have boon obtained by intiodnciiig mulberry in 1 to 3 year old shisham 
or f 07 ash {Tamanx ailiculala) crops. 

Mixture vatli Eucalyptus 7-osi7ata has mostly been tried at Changa ^[anga. 
It is growTi in bottomless pots, cairied to the site and planted entire. In one 
compartment Eucalyptus was planted 15' apart wdth 3 slushain cuttings in 
bctvreen and mulbciry has come up naturally. The two latter species, shrsham 
and mulbciry, form the lowci .storey. Although the Eucalyptus arc 15' apart, 
the slnsham does not stand even tins much shade and is not putting on good 
growth. A thinning has now been carried out to space tlip Eucalyptus 30' ajjart 
and w'hat (‘llect this mil have on the under-storey remains to be seen 

The Eucalyptus have also been planted 5', S' and 10' apart. Shisha 7 n in 
such areas is rare and the iiiidei -storey of mulberry has sniTered only under 
the closely spaced Eucalyptus, 5' apart. 

As Eucalyptus plants require constant w'eeding and are much damaged by 
white ants, their cultivation ba.s not been extended to other plantations, parti- 
cularly as their economic utility has not yet been determined — Piatap Eiuyh. 

* • * * * • # ' 


Note wtiiieti for the Silvicultu7ist, JJcnyal, hy the Silviculturtst, Forest Research 

hisHttde. 


The ieeling against pure plantations has originated in Europe primarily 
on the instances of pure spnico and pure oak. Most of the pure spruce has been 
raised by planting on clear fellings or old fields, etc., and ihei*o are imquestion- 
ablj- a serie.s of contributory t actons at least partlj* accounting for recorded un- 
satisfactory development For example, spruce was not the species occurring 
naturally, often not even indigenous, .'?epd of unsuitable strain was often used, 
alTorestation of old fields and pa.stures nearly always gives dillicultics whatever 
species or mixture is used, and so on. Excellent natural pure spnice forests 
exist and regenerate well to spruce, jMoreover, re.sults with spruce with its 
oxccpiionally flat looting system and heavy .slowly decaying humus building 
habit, ai-e not safely extended jo other sjjecies f)nk is the slock cxamiile of 
the pronounced light demandjw requiring an under-.storoy or admixture of a soil 
improving species and clear inslance.s iindoubtely occur where the introduction 
of beech has v oi ked favourably in all resiiecls. It has how’over abso been shcmi 
that this good effect is not universal, but that nndei different soil and climatic 
conditions, the introduction of beech can leacl unfavourably on the oak. 



ijL'xjjuu* u'lUi otlicr species 
wc have instances whore pure plantations have started well and then fallen off 
or even been lost, from insects or quadrupeds, from fungi or uncertain phvsiolo- 


^ Y 1 V '^I J- T un a anon rotation wutli more 

valuable bnl slower i,imber species wbieb miglit be met better bv raising mive^ 
plant alions than pure ones. ‘ mixea 


Cast expermer m /nA'o.-Tl.is is Wh- „ record of Mure (houeli somo 
few. instances may make a good sliomng. Tim (wo chief ennsos nf j 

{hoy l,nvc ),oou so iudocufiol Uml il is'tanlly >«cosso?;-?o 


(i) Lack of adequate Icnowledge of the silviculture of the snocies 
■ («) Lack of continuity of treatment after the initial slagra. ^ 
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As a rule one of ihe species tried in oxiienmcntal mixtures lias been one 
loiiJ? anci o\Mensivoly used, so that raisinjf it in plantation is a routine matter 
and" succos-^ful, whilst the otlieis have been species previously not or veiy little 
used, 01 only tried on a small scale ; consequently, lailurc is not surprising 
Gmninonly, too, tlie ground suitable for the well-laiowi species is recognised, 
but not that for its intended associates 

Imraodiatoly a mixture is established on the ground, questions of tending 
ail'll-' and a clear cut policy must he decided on from the earliest stages dealing 
nilh Mieh points as the propoitions of the species dcsiied in the final ciop, 
whether a species is to be specially freed to keep it in the upper canopy, whether 
mixture by groups or single trees is required and so on. Olhervsise ^ugorous 
stems (if a iiossibly less valuable species get cut to free loss ngoious ones of 
another species and often later on the latter in turn are cut as of poor quality 
and conipetnig with promising stems of the former. 

Tt is theiefore a sivc-qiia-non for laisiiig mixed plantation on any hut the 
siiiallost expel imental scale, that wo must he able to guarantee good slocbiig 
from the stait with all species used, and we must knon Ihcir approximate rates 
of giowfli 111 tliG all important eaily yeais. Ijiiter development in height null 
o'iten not piuceed exactly accoiding to prediction Irom development in pure 
plantation, Init a fair laiowlcdge of natural cleaning and shade enduring power 
is also essential 

The pi actiee of sowing oi planting a mixture of a mnnbcr of species without 
pi 101 Iniowledge of their aitificial regeneration in the hope that something will 
grow IS tJioioughly unscientific and if it is sometimes successful, no credit is 
duo Again, in a general way, exiierionco with two species mixtures should 
ordinarily prccecle experiments with 3 oi moie species mixtures, though some- 
times these need ho no more complicated as in the methods to he described. 

It has also to be realised that oven in two-stoioycd liigh foiest, one does 
not grow two tioos in the place of one and that too much cannot be expected and 
certainly will not lie obtained, from the lower storey if the upper is raaiiiluiiieJ 
as it would he m a puio crop. 


METHODS OF JIIXTURE IN PE.VKTATIONS 

A Two species miriines . — (Patch sowings may be lead for plants throughout.) 

(1) Mixed line sou'ivffs — Sati.sfactor> rc.'uilts appear to have sometimes 
been attaiuod -whore the major species has got ivell away and the sceoiidary has 
filled up gaps whcie the former cannot grow well, or has remained more or less 
below the main canopy "Wlici e both species hai’c started fairly ivell, any 
tiouhle oucountored has usually been due to \acilln1ing policy in thinning or to 
failed attempts to hold hack the more vigorous species for the hciielil of the less 
vigorou.s Given a detinilc jjolicy to encourage species 2 in definite gionps 
■where it is doing well and can (at lea^t -wilh little help) hold its own against 
specjes ], the nielliod is a promising one, coiiihiiiing Ihe advantages of both iiuie 
a-nd mixed plantations and more fully utilising the localitv. AVJiere 2 is defi- 
iiiiely slow'er than 1, it is only possible to retain it, if it is at least a + shade 
bearer and it can only form a lower storey to 3 . attempts to diaw it up must 
be expected to fail Whore even giowdli is obtained and tliinnings are con- 
sistently done on stem and orowui form regardless of species (except in cases 
of uncertainty when a specified specio.s would bo favoiued) a satisfactoi v mix- 
ture may result, Ojilimum pioportion.s in the mixed seed can onlj' be deter- 
nuned by experiment and results with a given mixture will probably vaiy with 
dousily of showing, year and soil As a inle sowing.^ should not he’ verj' dense. 

(21 Alteuinie plmiis — This is the same as method (3) except for spacing 
3 2 1 " 1 ^ 1 the sporie.s aie ‘ stopped ’ in adjoining hues or 

1 1 “ J ^ spcpic.s arc used in* unequal proportions, 

similarly method 4 results, and if one species gieatlv predominates, similarity 

TO TnOrhoH IR\ no vnn/ihArl w * ^ ^ 


to method (6) is reached 

(3) Altnnaie lines — ^Past experience has .shewm that sncce.ss i.*! exceptional 
? ^ ^ ^ ^ 2 except whole .species 1 is a faster g^o^ving ma-jor 

2 Vi 2 " s o species, 2 being a minor species subordinate to 1 and 

~ topped by it to a varjlng extent Failures are 

mo.stly the i e.sult of the suppression of one species beyond rccoverv before first 

nowX”otlier^spS?'' ’^‘' vacillating thiiming policy favouring nowr one and 
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Fiiloss spi'ctos 2 is a fairly sliatlo liearpi* it will soon ho suppressed and 
lost : if ]1 is iiond sliade ii mav ultimjdoly f<irni a satisfaotoiy soeoinl 

.siorcy bul il nsnallv inoip or less di’ops onl in llie dense yoniiK pole singe of 
], no reaponalilp lipaviness of lliinnin!'' .‘■pr\inf* tp rptain il. >SpcciPS 1 is thinned 
virlnallv regardless of 2 ndiipli lends fo he lliimied nalniallv hy suppression 
except ivlipre lliere is a gap in the canopy. Falhpr closer spacing" ma}' he ad- 
visahle if required to keep 1 clean 


It is possible that ivilh species 1 and 2 both light d'^manders of not. very 
different rate of growth, bettor results might be obtained "were il the prc.scribed 
policy to clitTerenliale more or less pure groups in the eoiirso of thinning 
Where the lather sloA\er gio-n-ing a)>ecios appeared to he at its strongest, the 
thinning would eoneenlrate on (he other and .so release pure groups where they 
were most likely to hold their own. On this method tlie edges of the gioiips 
are least likely to give tronbh*. Clonthmity of ireatiuout would bo a sivr-qva^-vnv 
to siiecess Tins method tends to load to an megular form of methods (ii) or 
(6), q V. 

(4) Alforuafp gioups of Imos (sinpf). — ^2|in l'222|111|2 . . . — The ohjeet 
here is to chock the tendency of the quicker growing specii's to .suppress the 
slower. The eoiitial parts of each stri]) giow up t‘^euly as in a pure plantation 
and at least a central hue .should .survive to the final erop The inaiginnl lines 
can he left to fiLdit it onl, the thinnings along them aiming at kooTiiiig the best 
shaped .stems of either species hut always suhorrhnaling them to the good of 
the eeipral hues The number of lines in a siriii may be vaiied wntbin mde 
limits depending on the species in question and tin* desned proportions in the 
later stages of groAvth. If there is an even nindei-atelv marked fliffeivnce in rate 
of gntnlh, il must bo aceeptisl that the edge trees of the (piiek stiips will be of 
bad sba»'e and will spiead over and more nr less ciippre'-s the edees of the slow 
strips with resiiltnni loss in clean timber volume and tjnile likelv in total volume 
also. The method eannot be lecommendod under these conditions unless 1 is 
a sliade beaiei and definitely sl<)\\oi tluin 2, ■when it may be lepiesented bv fewer 
lines and the fiiijetion of nndei -storey ilefinitely .allotted fo it. Thus Ibore might 
bo G — JO linos of 2 alternating wnth 2-3 of 3. 


(3) AUrrnnte plots .- — ^Tlie plots might be of vtir\ing size but probably not 
3 2 12 12 b'ss than fi '< 3 pi, ants nor moie than 10 X 10 so ’as to 

.2 1 2 3 2 3 Pjye a fairlv intim.alo mivtine at the end. 3’lic undcr- 

^ ^ ^ “ Ivimr idea is much as in f-*) to give (be final afield trees 

the iinil'onnity of environment which lead.s |o the foimalion of straight clean 
thnhei and (he same considerations would apidy to the ihimiing.s. A diagram 
v.’ill hnv.ovei .shew twice as groat a length of margin .as tor the stiips and the 
only connter.acling ad\aninge if the avoid.ance of the eontiiinily ol the .strips 
nnfavonvalilf with exposure to some foims of injury The proportion of (be 
sfiecies may be varied by having two oi three diagonal rows of plots of 2 to 
one of 3. .* ' ‘ i 


3 2 12 
113 3 
12 12 
3 1 3 J 


to 20 iilanis of 1 


On Hie whole, the method seems to jio.s^esc no real advantage over (*1) and 
IS not so sinqile and it is only i econnnoiided Avhere ex]»eiienec has shcmi tliat 
strips are dnngorons. 

(6) Single plots . — ^Plots of .species 2 of .selected size and frcqnenoy iiilro- 
dnp,cd in an otlierwi.so pure c.ioii of 1 The plots of 2 
may he of any size from 3 X 3 plants mi to 20 X 20 
after which pure cioj) com Jit ions would prevail, and 
.sirnibirlv (hey would md be sepainted by more than 5 
33noe po.ssilulitios opciir according ns fo (be growth of species 
2 =,>, or < than that of 1. Tf 2 i« definitely slower than 1, il must bi' at least 
a J shade bearer and should be less valuable, in f.iet (lie method ebiefly commends 
itself for inlrodiimng a soil bniiroving ^pccie.s w'bicb mnv spioad under tlie 
canopy of 1.^ With approximate equality in grow'tb (be method is a good one 
for mtrodnchig a pioportiou of a s'peond sjjecies niuler conditions w-bicli en- 
conrago natural cleaning. Jf 2 grows faster (ban 1, there js (lie disadvanlipm 
of a large pcrijfiiery (o reduce wbieli the. gionps slionld be larger. The extreme 
case of single plants of a second .species, po.-,siblv specially favfniied all their 
life, can onlv he considered with a very complete knowledge of the development 
of both spociofi. ^ 


T> jHIirhirrs of more than two sprrics. 

Tt nifiv be t.iken that at lea.st om- species is a .shade or at least a 4 .slnde 
hearer not intended to occupy any significant, part, of the main ennonr “ 

I'.mn ^ • ■ 
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f7) Mircfl live soii'inas of <irvcral sncrips — No iie-w point nuses beyond 
method If species 1 dofinitelv exceeds the others in imporlanoe. tliinninjrs 
mnv be done entirelv to its benetit, leavin"; 2. 3 to ocenpy pli.ance ejaps and form 
an niKh'i’Avood, bni ordinarily the iieatmenl cleseiibed linder method (1) woxild 
be followed, and ffionps of specie.^ 2 or 3 la-pt where they shewed clear sicns 
of pi’oiiiise, less salisfacioiw tree.s of .^Tiecies 1 heincf removed in iheh favonr 
tins policy wonld have to he laid do-wn and aclheipd to Anv species intended 
ns underwood should bo specified as snch and others not icmoved to jGfoi it np 


(8) AUcrnaiing planfa of scipiol ‘spcrjp.s — ^Proportions can be varied at 
1 2 .T 2 ] 2 .T 2 1 2 3, cto -wdU ^^dth due eoiisidernlion to hnomi relative rates of 
3 2 ] 2 2 1 2 .3 2 1 ^ gTO-wlli Nmlhei considerations are exactly as for f9). 

q V The lav-ont is rather too complicated for most tannirvas 


(O') Al*p)naiwg lines of sri'na? .fncrics — ^\^erv varied nirantrements are 
fji) 12 3 2 12 3 nossihlo, (I’e o’diiinrv case heinc prohnhly (h) with 50 

(b) " 1 3 V 2 1 3 etc. percent distrihuted amont; 

2 1 .3 3 2 1 3 

the remainder The latter mav be varion.; Unlit demandeis and ibe former a 
shadebearer to foim an iinder-sforev. or tlie 50 per cent mav be a oniclc irrow- 
inir liMit demancler, peihaps to be lemoved earlv. and the rest slower timber 
tiees 10 take their plaee in time 


flOl AHnnnfina nroup<! of of •ipvnnl <jpmes — Tlie some eon.sirlera- 
lions annlv as to the 2 speeies mixture and the intention woidd be to vaiv 
eitiier the ultimate dominant, or lest often the nnder-slmpv The method 
appears promisinc: for the former pm nose as the l\w» or move speeies .are helped 
to same extent from too severe eom])etilion in the earlv sfai^es if thev are ofromi 
in sepal ate strips, 

(11) Alternate plots of <tfietal sprats — The point is aa'ain the ereation 
12131213 of mixtme in the ultimate upper canopy toncl wonld in 
21312131 practice be bv single trees or qnilp sm.all cjronps of 

13121312 3 — 5 tieo-s dominniinr and filled nnt bv a loAver .second- 

ary species There appears to he no advantnere over metliod flO) which is 
.simple! except where pure strips are paitienlarlv li.ihle to he damar^ed 


(12) Sinnlr plots of sri'oal ’^orcirs — This amounts to cronps of Iaa’o or 
more '■peeios scattered in a plantation primarilv of one species The rtoups 
must he able In take care of tbemsplves ns tbev have a larcre periphery and 
Avonld be of trees definitelv nnsnited for arrowlli in extensive pure crop, or 
speoios exposed to risks neeessitatinir sratterins!. Sincle trees are rarely 
advisable and larae f^ronps ch^e pure plantation conditions 

Choice of meihofl fL T) = liuht-demanrler ; R B — shade hearer.] 


A Tj D inth S, J? — ^rixed line soAvincs are possible, hut competition is 
nsnally .so seAxoe. that the R 7> Arjll nfiep be lost nnless definitelA’’ .aided in 
the thinninp.s and nothinir more (h.nn a thin irrevnlarh' scattered nnderwond 
will losidt nnlpsF, the Tj T) is kept fjjirlA' he.aAnlA' thinned in the first 2 nr 3 
dccadeo Alternate line? are more promisin<r bnt in menv instances not al- 
topfethor sutisfaclory Tf the Ty T). doA'clops ranidh' and cleans li.sdf aa’cII, 
enonch of the S T5. .should snrAive to irive a fair nnder-storev. Init Avith manv 
species it i,s iiecessarv to re'dneo the space helAveen (ho lines to onsnro crood 
stem form and the S B lines snfiTei accord iinrlA” Alternate pionps of lines 
Pith wider stnp.s of the L D than the R B appear iiroraisinir. .aliemato plots 
Jess so Rnmle plots of L D anioni^ R B ImA-e mneh to loenmmend them 
AASiere a ‘rood saleable R. B is available AA'hilst (he conA’pr.se ease of siimle pints 
of S B amomr the L T). is prnbnhlA* the host Ava'*' of introdneino: a soil improi'- 
mp nnaci'AA'Ood, the plots heina Imae enniurh to ensure cfood development and 
n.iim.d spiead talcmsr place later on as the B T) crop opens np 


hphl-rlpmanrlrrs — ^^fixed line snnina.s aaoI] iisii,t. 11 a' result in the 
earlv domniance of the quicker species hnt proAnderl the difference in rate of 
.?ini\ 1 IS not loo ip'eat, A'crv c.aily (himiimr frpcina the desiicd prn])oition of 
M ii'is Not raielw hoAA’oA'ei it a^'iII be found iinnos- 

nlii an intimate mixture m Ibis AimA- and sound sil'icnlinre aa’III 

H will* *1^ rfo,\'er snmp, -vplH'ri? (lifro nro conri inflirnHon, flinf 

*41 44 spoil I Qiicl lioM iis 0*111 .Mtf'rii'iji' lipos prospiil (lip .fiipo prfiWpnis 
TO 1 . 11,0 somo siiii^osIM PoWiop Ip ho,], mollmd”, mXV^ffPTOnnn X 
iratP o( srowll, oop oiilv rospll in fho ooniploto ilominnfion of fto ^ea bv tt° 
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qniclcor sppaes Alternate groups of lines irill give the slower species a_ lielter 
cli.aiK'G nncl prn-\'iclc(i the sinps are wide enongli the final crops should include 
well grown trees of both species in pro]Jor(.ions dependent on their cioivn 
form and the relative width of the strips. Too inarlced a ditlcrence in rate of 
growth Aidll ho worse in its consequences than with the previous methods con- 
sidcrodj the marginal trees of the quicker npecies spreading far over the inter- 
vening strips. With the usual 6' spacing between lines and a final crop of 
120 — 151' trees per acre, three lines vould drop moie or less to one. and it would 
he probahly lielter to start vath rather more lines say not less than .5 ; it would 
a].«o u.siially he preferred to have more of one s])ecies and this would be more 
safely done by increasing the number of linos than favouring it, in Ibimiing at 
the .pinetinna. Without substantial reasons for expecting fairly equal growth 
to a heiLdit of 20 feet or so, the method cannot bo recommended. 


Alternate plots oiilj' offer the possible advantage of rather more intimate 
mixture and should not bo atloinplcd except witli species knoAvn to develop 
fairly equally. 

Single jilots meclianionlly disIrilnUed have no advantage over strips unless 
they are widei and so liave less poripheiy per niut area If a relatively small 
proportion of a second species is desired, this is probably the host method of 
introdiietiou. TJic real advantage of the method lies in the poasibiliLy of 
aeloctuig patcbc.s of soil loss suited to the chief species. Shape is of no im- 
portance tlifiiigli the peiijiliory .slionld not he. unduly long. Size might vary 
from 30 tieeh to 100 or more hut heyond about 130 pine ciop conditions would 
arise, nust as they would for the chief .species if the gi-oups are only few and 
far he1w(‘en. This selection of soil calls for expenence hut often gets over 
the difficulty of inequality of height growth. 


Til 0 shade bearfjH . — The same considerations hold as for B, but are 
less influential owing to the greater resistance of S, B.’s. 

D. Two 0 ) ihoio L. Ij.’s udth 1 Thi.s mixture m its practical aspect 

.as 111 its ilieinvlical is a direct combiiialioji of A and B. Tending of mix'ed 



lines itiroughout might be woilh trial as rallicr loss likely to give trouble at 

2 2 2 ;; J .1 11,0 junctions than alternate rlot.s of the 2 L B.Vonly. 

3 1 1 1 1 1 ii. D.’.s might be separated bv 1 or 2 

2 2 2 :j 3 3 lemlhig on to the single plot method wliich 

3 J 3 1 1 1 a good deal to recommend it, the L D.’s constitut- 
ing the ]ilots in a niatiix of S. 13. pronded the latter is a species of some value. 


E. Two 01 vwrc S. li.’s wUh I L. 1 ). — ^ITcre the L. D, would pvohahlv he 
inteiuled to giMJ an early return and the S. B.'s to carry on as the final cron. 
As single Jj D. trees .so laicly develop satisfactoiily, it would he lie.st to distri- 
bute them 111 .Muall groiqis through the mixture of H. B.’s which as seen above 
would iirohahly best be raised on the groups of lines methods inth rolalively 
few linos in a group. 


Af/e di/t:i caor—AcPopthig the position that regeneration work imisi he 
eoinpleu-d in 2 or 3 seasons, considerable help maj' be given to n species in a 
jiiix1.ure by earlier sowing or planting or by the use of larger transplants 
Q’lie usual suggestion is to introduce the more slowlv growimr RnBcip^ in 
get It well e.slablisliod betore it is shaded by oi- 1ms to com]ilele with tim 
quicker growing and this procedure can ho Tocornmended. The opposite nro- 
ceduro lias been suggested for 8. J3. + h. D. mixture with a marked ditTerencB 
in groivth, on the ground that the, U J). gets up quickly and a higher ennopv is 
less Imimtul to he 8. 13. Ilian a lov one ; it would appear that this could oidv 
be applicable with such on exee])tioiially quick and light species such ns Ahtus. 

Example}, sufjfjoslcd hij JJentjal officets. 

Shorca and 6W7» efn, Omclim and Ce{hcla. 

.s;»r™ aud (1). Imgcchocaia. 

Michcha and Clnckwma. ■ yUnys and il/jo7/c/io f4) 

Bischofia (-). Queiais spp" 

A moo a. Casfauotmis. 

Chichrassia wUh JiucMavdia (5) 

Dmhanga and n, untMnJtsn 

Terminalia myriocarpa (3). 
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Cnniawnmum nml Bischofia 
Cf (‘iilntiopUvc 

Atnocnipus and CeJicla 

,, Ghicliassw. 

Tcniiimha and Chidnassia 
mill >0(0) pa Ccdicla. 

Pohiallhia. 

Cecil (‘la and Laacishoemia. 

,, Sivici cilia. 

Loijcislioemia ^\il]l 
Bischo/ia. 

ChirhiassHi and Hmrinua 
Lane ! siitirimn and Ih'^chopa 
Bomhar and Cnlrdn. 
DaUirif/io and CcAirJa {(i) 
and Jiillioicphahift 


Ciypto'ouMia and BucUandla. 

Michcba 

.Miclirha and Bucldandia. 


Notes. 


(1) Tm'-ali'-lacloij’ when single trees planted in gaps in sal lines, 

/2) Not •ali'-lacloiy (C K 11). 

A good icsuU at Samsingli, the champ being a bit behind but healthy at 12 
>e.ns 

(4) 1-ook'i promising up to 4-5 3 cars (C. IC U ). 

(") Good a-.. Datasi 

tfi) run- at Kchti at 3 3 ears 


I'l-cniimcndcfl ha OniiiaJ Sih'icicUvi ist for trial. 

Slwi ra — I do not conpidci admixinie nPco.s.sni7 provided the sal is dofinitelj' 
K’.slnctoil to jriomi.l fnlly .Milled to it At lt><’i.st Iaso ollim species should be iii 
ictrnljir iisr on tcionnd too A' ot 01 too badly diainod I'oi if, appioximntinp: mr'fliod 
( 12 ) but nearer small puio crops. The iirohablc need for burning in sal to keep 
conditions in the prectunax state nilu.s out lui.xturo Avitli tiretender .species Bucli 
iis champ, 

n//f 7 icbf?_— Tins is siitTeiing soA'crelv jrom I'lostiihs m tlie pure plaiitatioiis 
lint inixiine is not likclA to make a gieat diJicieiice. Michcha is exceptional in. 
its liabil ol ,sti'<i]t;]i( gioAA'fli Avitli relatiA'clv clean bole oA-pii when standing fiec 
and f-.o H yeiy '■intcd foi nso in luixlnic. Ccrlrrla and CJnrkiasia appear the 
most pioini.sing eoniiianions Avhilst Bischofia and Amoota haA’o heon suggested 
as good .sliadehtiaicis to go Avith it lOxpuriinont.s might ho made on method 4 
I'r 7 gionps of hues f)f Cvilif^lo oi Ch^chio^^iOi, niul on Afolliocl fi wnlh gioups of 
Michilia ainoiii; (,c(h(lu, Jlelhod 1 AAith gimijis ol i\lii1if>Ua aiaong mixed line 
soAA-mgs of Cinch assia and Tcumvaha might he repeated as also ilethodS AAuth 
alteraale rather Andel\' spaced lines of Buschnfia or uliitnnra (or Jfethod 9 usmg 


Tcrminalia mi/uorarpa. — The mixed line .soAiangs Arith Chichrassia should ho 
lepev i-d IJ'^ng Aaiynig piojioitioii.s ol seed and piescribing aiims m cleaning. 
Cedre/a laielit lie -iinihnlv used Pnlmltlna should be tiied on Methods 3 and 
fj alter a Stage T trial foi rcgeiieiatioii tochinipio. Othei suit able evei greens 
.Miould also he similarlv tiled. 

C'Qiicr.strocjam yio.s-jcmnoc— The same admixture and methods as for 

the hist M'ecies Oivuii .MiUjible soil roiiditions. Method 10 might be eoiuMdored 
wr those tAvo yiecies with Ccdrehi or C/nVkrfl<?s?o as pemi-.shada bearer, or 
FoUfaUma or Bischofia as shade hearer. 

( '•'Itrln. ith the pro])oi (ion of Bomhar verA" Ioaa' but maintained if neces- 
sary in tnnumg, thi.s is a nnxtnre Avoith tiial on Mclho^^ 1 or Afethod 3 , the 

T.omhar hue also having a eon.sideialilo pioporlioii of Crdrela. An admixture 
of Acrocaipiis on the same lines is a po.sMMhlA, 01 Method 6 could bo li“d 
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Dalhoiaia — Mcthorls 1, .3 and 6 •with (Udiela,'i\ie Da^bcipia predominating. 
It Ml) kzi a is looked on as havinjn any future, it could he tried under the same 
methods, and together ■with Ccdrcla under Methods 7, 10 and 12. Ditto 
TToloptolra, another natuial associate of ms’ioo 

(rinehiia — This appeal's a difficult .species to mix iiitli others, but to require 
some admixture after the early .stage.". Methods J-.and 6 alone appear likely 
to succeed and should he liied with Ccthcln in slriji.s of not less tlmn 6 lines. 
Under Metliod 6 the plots might he of Gmrlinn. Latienlronvia has also been 
suggested for trial and could he exiierimenled with under llie same methods. 
Mbiczia is another possiliility No sliadehearer has been .sugge-sted hut should 
be looked for for trial under method 4, as .*] is unlikely of success without in- 
acceptahly wide spacing. 

Ahnis — ^With its exceptionally fast and straight growth and light canopy, 
it IS an excellent species as an overwood, and offeis the host piospect of success- 
ful combination ot a short rotation oveiwood combined Avith a long rotation 
second species. Aletliod 3 looks most promising hut method 5 with gronxis of 
2 or 3 lines is worth consideration as also 1 line of alder to two of the associate. 

Michelia excclsa — The mixture with liucUaudia is suggested. Oidy 
methods (4) and (6) appeal likely to develop satisfacloiily. 


Repot t of debate, 

Mr. Eomfray — ^Notos have only been received from M.'idias, Pun.iab and 
Bengal. The United Provinces did not put up a note, but in mow of the 
excellent results seen yesterday in the Delna Dun Forest division, kir Smythies 
has promised to give us Ins views on the subject. The system of clear ielliiig 
followed by sowing and planting is becoming day by day moie and more tJic 
practice in nearly aU provinces. Bengal has, 1 think J may say, as much if 
not more expeiience in the question oi raising plantations than most iirovinces 
and we are now deiinitely against putting out large puio blocks of species 
which do not occui pure naturally, and 1 would ask the provinces who are 
doing muoli iilantiiig to consider this question of mixtures very seriously. 
In Madras, experiments have not been taken up on any large scale. They 
report that mahogany and teak failed in alternate lines mixture, as the 
mahogany went ahead, lulled out the teak and itself became liranchy Strips 
and groups of luio of rosewood and teak failed, ro.'icwood was browsed and 
died out and the teak on the edges of the slrip.s became very blanched. 
Rosewood is now sown at the same stake_ us the teak and appears to be doing 
satisfactoiily, and iii .such an intimate mixture the rosewood does not appear 
to be brow.sed so much. 

Punjab reports fair success with the mixtuic of natural mulberry under 
shisham. 

In Bengal, no really systematic experiments in mixtures had been taken Up 
before 1932 but individual Divisional Forest Ulliceis had done some good work 
in this respect. For instance, alternate linos of alder and the Michcha’s, alder 
and Ciypiomena, alder and Bvcidatvha, have become j-ecogniscd mixtiues foi 
the hills and are doing extremely well. Mixtures othei than permanent, 
mixtures have also been in use for some time and such mixtures must be kept 
distinguished fiom peimanent mixtmes. I will give you a few instances of 
the use of subsidiary species in mixtures, such being cithei left to die out or 
removed if they interfere vuth the piuicipal crop ; thus loon and sissoo, 
Lagersti oenna flos-reginae and pndauk, the toon and Lagcrsti oenua being used 
to keep do-wn weeds for the benefit of the light canopied sissoo and padaiik. 
In. order to get a large area under a valuable species such as mahogany, 
Biscliofia is often mixed at alternate slakes Mixed line sowings of Chirkrassia 
and Tcrminaha myitocarpa arc also made where ihc' Chiehrassia is used to 
keep down climbers for the light canopied Tctmvmha. In the Chittagong 
TTill Tracts, Gmrlina is used as a nurse crop to ditlerenl eveigreen .species vith 
the chief object of affording shade to the latter 'and to keep down such light 
demanding weeds as Eiipatoniim. It is treated as a subsidiary species with 
the possibility of retaining a few steins in the final crop. In ID-lil, the Central 
Sil vie, lilt urist made a detailed tour of our Northern Bengal plantations and 
pointed out the silvicultural undesii’ability of putting out plantations of pure 
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crops -nitli the exception perhaps of sal and hliait which are nalniallj' found 
puie, and he sugifcstod we should tiy some experimculs with mixed crops. 
Ho stated that Ihcie aie many instances m India where pure phiiitalions have 
started well and then fallen ott and have been lost from damage by insects or 
tpiadiupeds, liom fungi oi uneeitaiii physiological causes and it is these 
iii.'jtances wliieh necessitate the closei study ol the raising of mixtures Again 
ill Bengal expciieuce has shown that puie crops oi the moie mtcnsive hght 
demandeis such as Chnehna, Duabantja, Termniaha myiiocarpa and alder will 
in lalei years become so widely spaced as to give a very small volume iier acre 
in the final ciop and so may make the globing ot them uupiofitable In view 
of the above and the recent heavy casualties to puie MuJiaUa dhamgaca plan- 
tation by the iiest Utosiyhs piindujoa, and to Gmohna and ioon plantations bj 
Loranihus >,cinrula, it was decided to experiment with mixtures on a fairly 
laige scale. 

The Cential Silvioultmist put up a very ^aluable and exhaustive note on 
the diffeienl methods of imxing in vogue in Euiope and olhei parts of the 
■world At a Divisional Foiost (JfGcers’ Coiifeieuee wc selected fiom tins note 
certain methods foi raising poiinaneiit mixtures that appeared to he most 
suited to Bengal conditions as follows . — 

(i) Mixed hue sowing of two or moie species 

(n) Alternate plants of two siiecics or alternating plants of several 
species. 

( 177 ) Alternate lines of two .'specie.', and alternating lines of several 
species. 

( 77 ;) Alternating groups of lines (strijis) ol several species 

(y) Group planting of several species, the individual gioups being 36' 
)< 36'. 

(ij) Matrix of shade hearois with gioups of light demanders The 
gioups of light demandeis being 12' X 12' 

In addition it was fell that ■when canning put experiineuis ivith mixtures 
it was essential that the comparatn e rale of height growth should be studied 
and tins could be mo.st salistaclonh done 111 one comiiact aiea Thcrefoie 111 
the 11)33 plantation at Siikiia, ni the plains of Kurseong division, a ehosshoard 
mixture covGiing 10 acres and conijuising 48 diffeiont species wei’e pul out by 
planting or sowing in groups 30' X 36', some species being repeated sei'eial 
times and again 111 1034 a fuithei 20 species have been tried AI.'jo at Takdali 
111 the ])ai,]eeliug division a similar aica uns put out in 1933 for the most 
important lull species All the diliereni melhnds mentioned above have been 
put out successfully hut it is too c'arlv to give niiv definite results The follow- 
ing has been noted to date Giou]) mixtures and the matrix method require 
a great deal of cxiicrt supervision at llie time of sn-\\ing and planting and for 
tins reason arc not likely to bo continued Dining the cold weather of 1933-34 
I visited as nianv of the older plantations as posable and examined mixtuios 
that had been tried in the past either by design, nr bv accident (hUiiig up 
blanks with other species), these wore niostlv iii allernate linos 01 alternate 
thahs and with species of rouglilv the same rate of growth ft 'was obvious 
that such intimate mixtures were with a few* exceptions such as toon and s/fsoo 
most iinsatisfactorv as they in time ahvavs tunied into a pure crop of the 
faster giowung species, and ho'.ides this there is always the difficulty 111 decid- 
ing lyliat species to favoni at the time of Ihiinnug Tt was, theiofoio, thought 
that mti'male mixtures ■'vith species of rouglilv the same rate of grow'th are not 
as a rule dcsiiable except in a veiv feiv eases On the other liand intim.'ite 
mixtures of fast ginwina li'ilit demanders and slow’ groanug shade heaicr.s 
such as Trjminahn wKiwrni va in altoiuate linos wnth PJiorhr aiirnvata, and 
Gmohna with mojaii and Dir/ze?)®!'. etc, show^ definite promi.se, besides w'hieh 
such oven-aged mixtures have pioved themselves to be far more economical 
and easv to ostahlisb than underplentinor. Mixed line sowings as a nile were 
snceessful except in plantations where field crops giving heavj’' shade "were 
used. 
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Onr expel imenls Jiave not gone on long enough for us to cliaAV any definite 
conclusions as to the lies! methods of mixing hut the followdug so far stand 
out as the best : — 

] Groups of hues (strijis) of species of roughly the same rate of groirth, 
5 or 7 linos for tlint-o species that giow shwer at first and 3 or o lines for the 
’faster growth This method is comparatively simjile leqniiing little super- 
vision at the time of planting and if any one species goes out fioni any pest 
the area will ho fairly ivell stocked Future thnniing voll he e,asy ns it will 
only he carried out for the henefit of the trees of the central line of each stiip 
leaving the edges to fight their own hatlle Tt is suggested that not more than 
.3 ditTeient species should he put out lu tiny one area so as to make the market- 
ing of the final crop simpler. 

2. yyteniale lines of fast glowing timber tree's “iieli as alder, hircli, 
Trrmuialio mi/i lororpa, and slower growing shade lieaiers such as the 
Michrlws, liiirllmidia, the Phnohoa, Dirhopstfi, etc This method 11011 consider- 
ably inerease the volume of liraher per aere. 

3. Mixed line -snii'ings. 

1 also brought with me a foim that the Central Rilvicnltnrist and myself 
diew out foi recording progress in experiment s iiilh mixtures ft has not 
heeii in use long oinmgh lf» decide its north, hnt some such form is essential for 
recording the jirogrest of these experiments 

Tn conclusion T would eiiiphnst.se that ihe j)iovinco>- who are doing mncli 
nidifieial i ('generation ‘•honld serionslv conMder the qno'-tion of exiierimonting 
with mixture of speems 

It mnv he a little more expensive and dilTicnlt to raise mixed erops but I 
am .sure it will pay us in tlie end. T would now propose the folloii-ing resolution 
(See page 267). 

]\If Smpihicft — Plniitatiou work in the .aiihmontnne forests of the United 
Proi'incoR can he clns.sified into 3 tvpes according to the oh.ieets of manage- 
ment : — 

jS In RnJ forests, for roI and other valuable timhor'*. 

B Tn miscellniioons forests for timber and fuel. 

0 Tn miscellaneous forests for limber, fuel and fodder. 

Dealing with these separately : — 

7’?/pc A. Plant aiions lu sal forr^ift . — ^These include healthy anl forests, 
where VO consider wo can again grow fairlv pure sal crojis, and imlicaltliv rhI 
forests where ii’creasin.*r xcrophytic (ouditions and recurring droughts rondei 
the Cl cation of pure sal crops most inach'ipnhlc Tn the former wo aim at 
producing a 7.3 to 80 per ceu< Ral crop \vith 20 tn 2r) per cent, of other species, 
ns on .silvicultural grounds we do not lik" 100 per cent, ^al The other .species 
are iisnallv Trimiualia Innu'vfosa, Adhia vrhfhfolw, Ou'V'uia (hdhrrfiioidc^i and 
Euqpma iauilx'laua and they are grow m intimate niixtnre. Tn flic nnlicnllhv 
moribund sal areas, we liaxo one of (lie most ditficnlt piohlems of plantation 
maiiaffoment. and wo are at pre.seiit doping onr v'av, and nothing is standardis- 
ed The nresent idea is to dilute the sal to an appreciably greater' extent by 
mon di ought rc'sisling species, and Inrgolv deciduous spec'cs Possible 
species are the first 3 meutioued nlioA’o, also teak, mulberry nud in the wor.sl 
areas even Acacia- caircliv. ' 

Tvpn II. Mi‘!rrllav''mis forests foi tmhci — ^The best examples in the 
Province arc near ITaldvaiii, vliere there arc over 2.000 aeros nli'oncly .success- 
fully created, and in the Gouda d^^'isIon when' we mnki' ahonl 400 acics per 
annum These are all fairly intimate mixtures of species winch are found 
growing natnalh mixed in tlie.sc' f»>res|s such ns Dalhcrain sissu. Auirui 
cat''clw, Adiim. PonA'or viaioluniann I'lnnco'o etc. AVe also iisnallv in- 
troduce a little bamboo (P< )ulrornta->nv<! stri'das). 3'he spi'des arc usually 
mixed in the same linea. the (•'■'scntial point bein''' that tin r will .all ho .saleable 
on nppToximately th'' same rut at ion of nro^xihlv nh.ont 00 vean.. AYe cannot 
possililv .mix .slow "•rowing '^pccic': requiring an anpreciahlv longer i(>1aH(m. 
even in ches.s'honrd fashion,' ns future nianHgemi'>it would become extroraely 
difiicull 
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Tupe ^ MisccUcincons foicsis for hmhcr, furl mid fodder— Thii, ig 
impoitant type in Iho west of the Province, parlicnlavlv m Iho Saliaiaiinur 
(livi.sioii, wlioic alionl ],J-00 acies of tlie.sc mixed plantations have heeii* wealed 
by toinuuja in the last 4 years The dual oh.iect of mana:,a'mciit olnionslv 

necps-'itatcs mixed plantations, and nsnallv one rov of a timber f.poeies alter- 
nates ivilh a low of foddti species For the former, tlie chief spocics so far 
tried arc llwxi, sissu, Acacia arnhica (for fuel and baik), aam, Bomlmr, r'lc' 
For foddei figs, Kudio rahiciiia, Ouqpima, Bauluma spp Tcimmalia helciica 
AJhizzia spp , also bamboos. ’ 

It IS fortunate that most of the timber species are excellent for fodder as 
well and m/c i f'r.so. so the mixture bv lines will eive great flexibility m fuUne 
management, as many line.s can be utilised eithei for timber or for commercial 
topping The demand foi conimeieial lopiiing is piactically unlimited, and 
from this source alone we ex]ioct to obtain an early lecnrring revenue of Es 2 
to Rs 4 per acre prw annum on land which at present holds a ciop worth 
poihaps "Rs 10 per acre all told, and which we can convert into completely 
.succes.sfnl plantations at an all-in cost of Es 4 to 10 per acre by iaiinaya. 

Summarising results for the whole province • — 

In the A type, .<al foicsts, we expect within a year or two to reach the 1,000 
acres per anmim mark, tlic bulk of this bein:* in the Bastem Circle. In the 
B. type, mispellaneoiis timbeis (including teak in the Eastern Cnclc), we shall 
also lie ap]iroaching the 1,000 acres per annum mark (including the Govern- 
ment Estates foicsts of Naim Tal district) In the C tn’e, rmseellaneous 
timbers and fodder, the area sown up last rains was very nearly 1,000 acres, 
mo.'slly in tlie ire'^lern Cnole. I would like to emphasise that with the solitary 
excepiiini of teak, which we usuallv tiw to giow pure, all our other plantations 
are non being created as fniily intimate mixtures All wo do tiy to 
insist on i.v that species niiich will have to be gvovii on veiy different rotations 
and which theiefore vill ultimatelv have to bo allotted to different working 
eiiclo.s, are kejit totallv distinct and if possible in different localities. This 
note lYill indicate the extieme impoilancc of mixed plantations to the United 
Pioinnccs and we .shall endeavour as far as possible to co-operate with other 
piovincos in any research woik required 


dpiiroTimalo aieas of planiaiinv voil pci avvum in the United Provinces 


Division 

Ti-po A 

Sal 

plantations 

T.ITO B 
hliqcollanoous 
timber 

Tyjio C 
kDscollanoous 
timber and 
foddor. 

Total. 


Acres 

Aoros. 

Acres 

Acres 

Gornldipur 

400 


• 

400 

Qonda 

200 

400 


600 

Bahr.iioh 

100 

100 

60 

250 

North Ivhon (toal. in sal forest) . 

•- 

100 

• 

100 

Total Nastorn Circle 

700 

GOO 

60 

1,.150 

Haldnam 

100 

260 


350 

Ramnagar 

200 


• • 

200 

Lansdoimo . 

1 • 

1 

•• 

100 

100 

Dolira Dun 



100 

I 100 

SaharnnpuT 

60 

« 

5nO 

coo 

Total Western Cirelo 

310 

210 

750 

1,350 

Tarai and Bhahar Estates Fore its 

GO 

260 

• 

,300 

Griind Total 

i.ipo 

1,100 

800 

3,000 


No jr —This doc^ not mtliidn nhout "00 acro^ por annum of plantation .Mon'* tho Gauccs 
in tho Allorostatirai division, n luoh oro hoin,’ created for tho Irrigotion Department 


Canal banks, 
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Chavman : (Mr. G-ilbeii) — ^May T know how long these mixed plantations 
I have been tried in thpj United Provinces ? 

il/7. Smythicp. — ^I^lnntations were stalled in Oorakhimr about ]5 yeais 
ago. The rest of the work was started by Mr. Howard some 7 years ago. So 
that we h.ave not got very old plantations. Nowhere have Are got an^dhing 
OA’er 35 years and those avc have got practically nil date from 5 to 7 yeais. 

Mr. llomfray. — One thing I should like to ask kfi. gmythies speoiallv Avith 
regard to his tj’pe B is ex.acllA' hoAV he pro]ioscs to do his tliinnings. Why in 
Bengal Ave take all the tionble to go into this detail of re.search is because aa’G 
liaA’e seen on the groinul that Avith intimate mixtures of species of roughly the 
same rate of groAvth that such mixtures usually turn into a puie ciO]i of the 
fa.stor groAA'ing species. It i.‘< practicallA’' impossible to thin such mixtures 
satisfacloiih'. In Bengal Ave fool that all this tvonhle and expense Avill be 
saved if aac find out hoAV to get the different mixtures required AA'ithout this 
intimate competition in growth. 

Mi. Snii/ihir.^ — The mixture that AA*e have most commonly is Tiomhox AAuth 
Acacia raferhu AA'hich is not likeh’ to giA’p tiouble this w'ay. 

Mr Laurw — The onh' intimate mixture that Ave have tried in kfadras 
A\nth teak is roscAA'ood A\hich i-s raised at the same time as the teak and in this 
case you IniA-e the condition Avhere the leak groAVs fast and the roscAVood groAVS 
sloAv and the Iavo remain in different canopy hivci.s, at any rate in the early 
stages, kfixtures liy .'■trips and bv groups haAc been prescrilied in .scA'eral 
Avoiking ]ilnns for areas that Ave do not knoAV are definitely .suitable for pure 
teak plantations Teak is usualh’ one of tin* species aav use. but Swieiniia 
niacrophylla. At forarpii.<i hiit^nta, Piernrarpuf, viarf>)ipum and roseAA'ood are 
also used in these mixtures The snbieet has not A-et been systematically 
studied and AA’e do not knoAV AAdial is going to happen. Begnrding methods of 
research I think it is chiefly a matter of tiAung out rliffeient methods and species 
and gatheiing exiierieiice from the re.snlts AA*e get and from AA’hat other people 
haA’e done. 

Mr. (ninnipinu — This seems ratlier an aiiproprinte point in AA'hich to in- 
lerpolale a remark. The question of research methods in mixed plantations 
is really AA'liat AA'e an* discussing and it is because of p.isi faihiieV to get the 
maximum information possililc from tbe divi.sional exT>eriineuts that onr 
attention has been dravAui to the nece.s.sily of doing something sA'.steiiiatic about 
it. The commonest form of nuvtuie or one that aa'P bear most about and AA'liicb 
looks like being disiilaced is tbe stiip-AA'i'^e mixture .SoA'eral proA’ince.s JinA’e 
them on quite a big scale as for examjile in Bnnna for AA'liich T think 
kfr BnrriiiGton AA'as responsible. Failures have been usual and on quite un- 
reasonable giounds ns I A'ioAA' it. tbe failure has been ascribed to the particular 
fonn of mixliiie tried’ Noaa’ tbe immediate eniises as a rule bave been .somo- 
tbing (|nite different. Tlie kladras ro.'-eAA’ood strip experiments failed beeansc 
of bioAA'sing. tbe Bitmia ones ivfened to failed anparenth' from .similar cau.sos, 
inebidmg the ])lnnting of species that avoic nii.snifable for the .site. ' There are 
a lot of places Avlieie aa'c b.'iA'e ciops on the ground and aa'c ought to be able to 
draAA' a lot of iiifoimntion from these, but usnallA' AAdien aa'o tiA' to get it. Are are 
defeated Iw the absence of .'i clear lecord of AA'iiat has been done. Iioaa’' if has 
boon done, and \Adien it has lieeii done j\ cliaugc of pobcA’ is the A'ery com- 
monest difficulty. In a fAVO species mixture, tbe first' offieor fnA’onr.s one 
species and the second the oilier. The re.snll is to spoil the first one and then 
the other. As long as yon linA'e the same divisional offieei* a'oh can iisunllv 
keep track of AA'bat is liapponinG, but directlv there is a ebange of ofliecr, if the 
"record is not eoniplete, and miless a'ou haA'c a definite portion of the planta- 
tion demarcated on ordinary rcseareb line.s, Axm AA'ill find that yon miss a great 
deal of information. 'So I am veri' keen. PA'en AA'berc these mixed pl.anlation.s 
are being put. out on a big scale, that certain portions of them should be kept 
under a dcfinitel\'' svstematie iTlA'e^t^£^•atioll AA'ill! a A'ery clear ])nlicy as to AA'bat 
• is to bo done. If the policA' is doubtful llien yon should hiA' out more than one 
plot to proA-ide for later differential treatment. The case, as aa'c snAV, of the 
plantations vesterdaA' is rather different in that ns a rule the limher require- 
ments are either eonfined to one species ns aa'c snA\’ AA-ith the or w’e hoA'C 

the suhsidiarv object, of lopping, in which ease again timber production win 
perhaps he relegated a little into the baekgrmiiid. But in most of onr planta- 
tions timber is onr first and onlv eonsiderniioii, 
tlFRI 
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One point Arliicli Homfrav raiser! Avliieli -woiild be of interest to anv- 
bocly who has dealt ndth these tilings is that in practice he found the groiip'sr- 
in-matrix method too ditEcult for the staff. Of course there may be difficulties 
if yon iii.'si.st on verv accurate spacing of vonr groups but their distriluition 
only loughly evenly over the area 'R’ill suffice and it should ho po«5siblo to put 
out stock in this way. I think that such details hccorae verv much easier after 
a little practice and would very soon he done automatically. 

Ml Jlowar/J — would like to sav that vliilo I completely’' agiee yvith what 
klr Champion has said about ohsem'ng things scientificallv, T am unfortunately 
hound to confess that we ha've got to such a stage in our loscarch woik that 
every thing we take on now means that we have got to throw out something 
else and it is a question of relative importance. 

_ Mr Champion — That of course T accept at once as a sound leason for not 
taking it iip, hut I would ask that the possibilities and the necessity should be 
borne in mind. 

Mr. JImrarfI — ■'Wc are lacklinsr o whole lot of forests where only a few 
.species are valuable pci acic and tliev are verv ‘scattererl and what we are 
tndng to do is to raise closed forests in thcii place We have to decide what 
species are worth growing and what to arov nu the different tvpcs of soil that 
wo encounter — soils are voiy vaitahle T can find a coitain number of species 
which I Ininw are valuable for foiest purposes and T know I can grow things 
like sal, JJomhax and one or two othcis and evon hhair, hut mv trouble is that 
Gverv one of these species which T know ore valuable is a species which 'vsill 
not form a closed crop, and I am defeated T can grow all these trees as 
scattered standards hut wh.ot am I coin" to have to fill up between and uuder- 
neatli ’ Even Ihaii -nill not do and at the present moment the only .suggestion 
is miilherrv. 

Mr Ti^ci or. — T can tell you that mulherrv when selling at a very moderate 
price is sold at 4s per c ft The pre«ent demand for mulherrj’ is greatly in 
excess of the suprlv T told Government that mulheiTv appears to he the most 
profitable crop of the Pnniah and tlicv had hotter see whotlior they cannot 
find areas in the rainfall belt whore ihev eon cxleud its cultivation T tliink 
if you can gi'oyy mulberry that would he accepted by the Sialkot sports trade 
you would find it a very valuable crop 

Mr TToirard — ^Tlip raulhenv supplied .at the moment is a special type- 
The point is that vou are supplying a luxury^ tiade and yvhcu you really get 
doyym to thousands of acres of plantations y'on yvill verv soon swamp that trade 
Will the raulhcrry he of use as a chief lumhci and can yve produce if ? If we 
can then it does not matter hoyv much we put doyvn. 

Ml Ttrvor — puhlishecl in the Iv^iaii Forester statistics worked out here 
compaiing English ash and Changa kfauga mulberiT timber and the report 
on our Changa ^langa mulherrv was that il yvas the equal in all respects of 
English ash and yvas slightly lighter in yveight. so that you can take it that for 
anv purpose for yvhicb English a.sh is used in Europe y'ou can use mulbenw in 
this country. In addition it can he used as firewood, it cun be used for all 
small limber purposes because you are not goinc to gi’adc it as large timber, 
and you ■nill be able to go a long yvay’ before vou syy'amp the sports trade at 
Sialkot There have been ciiquines from South Africa and from Australia 
asidng for the supply of the Punjab mulberry. 





[Item 24. 


ITEM 24. 

Technique of teak plantation work. 

Papers ■were received from Bnima (belo"w), Madras (p. 290), Bombay 
(p. 297), Central Provinces (p. 301) and Bengal (p 305). 

The item was introduced by Ma. Bamickg.vr (Mysore) spoaldng mai^y 
on Uio proceduie in Mj'sore and there "was a lengUiy debate (p. 308) in which 
the cliief points discussed -were spacing and early stump planting, representatives 
of most piovinces and States taking iiart. 

The following resolution was pioposed by Mr RAMmuGAn, seconded b) 
Mb. Sampson (Bangs, Bombay) and passed by the Conference. 

RESOLUTION ON ITEM 24. 

RrsoijVRD that — 

The Central and Provincial SilviGultnnsts ahonld collect available in- 
fotmatioii published and draw up a gcnotal proaianinui to systematise fuither 
research in close co-operation with the ietrilonal staff. 

rnt****** 

PAPER (I). 

Coniiibnted by E. "W. V. Paii'wrb, Shlvirultnrist, Bnima. 


A summary of current methods in vogue with reference to soil and climate and 
leasons ) or any changes tn lecent years and a note on costs to the age 
of 5. 

I. GfiNnKAIi. 

1. All plnntation work in Burma is done with the assistance of taungya and 
there is no regular plantation w^oik. 

The most comprehensive general account to date is in Mr. Blanford’s 
“ Rcgonoration with the Assistaneo of Taungya in Burma (Indian Foicsi 
Bccord, Volume XI, Part TJl, 1925). 

In the main thi.i record liolds good in Bimna to-day. Tlie information 
added in the summaiy below shonld, thciefore, he read with it. Information 
as to current iiractice to-day has been kindly supplied direct bv Divisional 
Forest Officers in charge of the following piincijial teak planting’ divisions. 

2 These di-visions are divided roughlj' into zones ns below : — 


Northern. 

Central. 

Lower Surma 

Tenasserim, 

Aralan. 

Kathn 

(Mr. Manning). 

Pyinmnna 
(Air. Snyros). 

Zigon 

(Alrsars. IVooda 
and daiko). 

AtArnn 

(Mr. La Touoko) 

Arakan ' 

(Air. CofllonB). 

Bliamo 

(Mr Moiohoad). 

N. Toungoo 
(Mr. I’liddon) 

TJiftrr.aTraddy 
(Air. Hooke). 

Thaungy'in 
(Air. Barrott). 



Promo 

(Mr. Groonop). 

Insom 
(U Umon). 




' ■'1 

S Pogu 

(Air. Buttorvrick). 

] 

• 


Northern.' a’he wot zone of Upper Burma. Rainfall 70--80". Nearinir 
the northern limit for leak. ' ° 


Central. The northern part of the Pegu Yomas. Rainfall 48— 65'" 
' Probably the optimum for teak. 

Lower Burma. All within 350 miles of Rangoon. Rainfall 60 90" 

Eoavy soils. 
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Teiiasserim Eaiiifall 100—200 iiiclies aiid monsoon generally con- 
timnng later than in Lower Burma. 

Arakan Kami’all over 20U inches. No natural leak Pimcmally 
bamboo forest {Mclocannd) anti cveigreen 


II. illwisuncb PlffiLIMlN.UtY TO linGEirnR.VTION, 


It IS now usual i'oi pioposals l‘(»r foucenlraled legoueralion to be in- 
cluded m the Working Plan and blocks allotted thereto Before legcnciation 
can blurt the aiea has to be btoclonapped and a felling c7/?« regeneration plan 
based on it .and passed by the Coiiseivator. Teak has to be girdled and teidc 
(and hardwoodb whole nia.iket.ablc) have to be extracted. 


Oiders foi slock mapping, ctx;., aie contained in Chief Consen*ator of 
Foicsts’ Ciicular No. 2 ol 1925 which is also embodied in the Alanual for 
Forest Snboidinales and is, Ihciefore, leadily available to all and is invaiiably 
followed. A cojjy is attached. 'Phe following aio explanatoiy a.s legards 
this Ciicular ; — 


4. Tlio tendency lately has been to increase ihe minimum period of 7 years 
ahead of icgeiieration, by wJuch giidhng has to be done, to 9 or 10 years. 


In order — 

(fl) to avoid rushed extraction dne to delays or failure on the part of 
the cxtiacljon agency. 

(b) to give the forest a year oi two of rest and, whcio possible, protec- 
tion fiom lire to lecovci fiom e.xti action and to impiovo the bum. 
Tins has lesulted in .some cases in the Fxj^iloitntion cwii Eegene- 
latioii Plan being extended to 12 years. A drawback is the 
saciilice of inclement oi teak by carJior giidkng and the tendency 
to extend the peiiod is mainly a reaction against the trouble ex- 
pciieiiced in the cail> days in completing cxtiaotion in time. 

In iiractice it has been found that stock mapping on the sc.ale of 8"' to 1 
uiilc is sullicieiil, and in .some cases Minple onilnie einaiguiiicnts ol ilio V map 
to a .scale ol S' = l mile luive been made b} the Deiiia iJim map oDice, ten to 
tw^elvo copies being oidored so that they w'ere available foi Bange Officer, 
Oompailmeiit licgisiei, etc., etc. 

The actual lolling regeneration schemes p.i&sed and aiipi’oved have 
in some cases been embodied in the Woildng Plan (see Woilung Plan lor 
Thaviavi'addy foi the period 3928-29 to 3942-4:’ wheiu good examples w’ltb a 
shghlly imijioved Foim A & B will be foiiiul). 

Opinion i*- now again‘'l planting teak in thy uppei mixed deciduout. Invest 
The giow’th and general health ol plantations made therein Jiavc been vciy 
disappointing. It is also geiieially considered that heavj clay soils do not 
produce good teak plantations at any rate hy tainigim. 

In low lying plains loscives (e.//,, Tliariawaddj ) a contour map is also 
made as decision as to species to he iilaiited in 115*= rase dciiends entiicly on 
minute dilfercnccs in levels and con.‘’eqnonlly in flooding. 

Ifolc — Till! fxpru&sioii ‘valliou' inc.ins flcniic growth ol iininnturc bamboo, the result of 
llowcnng. 


III. Wonii IN Tmc rmsx te.ib 
( a) Gcnatal. The Yratly Round 

5. The rams Ihrtmghoul Bnima last liom late iNIay to October or Novem- 
aie followed by a rainless peiiod till ^larcli and tlmndc*rsloims in 
April Ol May. There is little difleiciice between the annuiil progiainmes for 
diifoitail, cGiilres At maiiv ccnties supcisiition icr]niies and t/a cutting 
start bctoie the beginning of Pyatho fond ol Dcccnibei ) and eveiywbcre a])art 
from the wc.ather, ifas must be Imml bofoio the Bnrraeso New Year festival 
begins (inth-— 12lli Apiil) , the lice crop is reaped in Novembci and December. 
Generally dates are a little earlier than in the appendix to Mr. Blaufoid’s 
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A typical programme (North Toinigoo) 

is given below : — 

Timo table of taungya operations. 



Allotrnenl of ya jfiots 


15th Decembei'. 

Beginiung of ya eulting 


27tli Ueceinlier. 

Bamboos comiiletcly foiled 


15tli February. 

^^^lole ya felled by 


25tli Fobiiiaiy, 

Reed collection begins 


loth Mai eh 

Stake coilectioii completed 


31st March. 

Ya bui’nt . . 


3rd April. 

Nursciics broadcast . 


Gtli April. 

Kyiinhoe begins 


6lh April. 

Staldng begins 


12lh April. 

Seed collection ends . . . . » 


15lli April. 

Sowing at stake begins 


15tli April. 

Staking complete 


25th Apiil. 

Sowing eoinplctc 

Survey made during May 


30th April. 

‘ Mi-paung ’ weeding in May or caily June 



Sowng of paddy -when heavy rain has fallci) 

Paddy reaped in October 

Teak plants counted caily in December. 

The dates given vary a few days either way but the varinliona ovei five 
centres and n period of years is not great and the above are average 
diites, with the exception of Apiil lltith by which sowng must be 
complete. 

Felling of yas. — Ya cutting is done in thiee stages Firstly the underlying 
hcilmceons and .smaller woody growth is cut, secondly the bamboos are felled, 
and tlurdlv the large trees arc felled. A fire line is made and kept clear all 
round the felled ya. Felling of bamboo.s into slienms is checked as far as 
possible, this being a common fault. 

Jivjning of yaa. — ^Iligh winds aie invariable at the u.suul time of ya 
burning. For this reason fire is first applied on the lee .>5ule because buniiiig 
from the windward .side would le.siilt in a very quick but incomiilele burning. 
Firing is continued round the ya on each side until it is bninhig from every 
side. 

Every subordinate and A'illagcr aAmilablc attends the buniing because 
elaborate precautions must be talcon to pioveui file spioadiiig into or being 
blown into the very infiammablc mid usualh very adjacent bisal (Extpatouum) 
infested yas of previous years * ’ ' , 

(h) Collection of seed. 


6. Collection of seed has received more attention roeeutlv in view of the 
pulilicntion of the Indian Forest Bnllctin 78. “ The importance of tlie Origin 
of Seed used in Forestry ”. Care is being takoii flial : — 

(a) Seed is collected only wlicii the main crop is falling, i v , ]5tli klarcJi 
onwards. 


(h) Collection docs not got into the hands of contrnetors not livimi- in 
the forest and is superiised hv ^nhordinaies ^ 

ic) Collection is onlv made from heallliy good y|Uali(v forest of medium 
age. 


(rf) 


Reed is n]! to size f<»r the Ioc;di(y. Rnnll si>ed proi-idod well formed 
and healthy is not rejected in Ataran suitahlo seed bearers -ire 
.select ed and marked and collpefiou made vearlv from flm same 
trees. Tn Rnntli Pegu dimsional elephants are nsed to brin«v 
seed collected from good forosl elsewhere. 
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(c) Preparation of seed before sowing. 


7 Still iM tlip oxiUMimc'iilrtl .slugii Tlie lapi publisliccl res-nlts are contained 
111 Butwfi Pon-'tl Jj'vlhfui No 31 of to wliic-li rcfeioneo should be made. 
Some foini nl ^iii’iiaialioii i.s afloptod at most cciilies, the Kiiaple,st consisting of 
expi;siire of the bced in hfa])-', sometimes covered ivilli stiaiv and leave.';, in the 
//(js immediid ol’* al'lev the liie and ppre.uling uiiL alter the first shovers. Ex- 
poiimeiil.s’indicnle tliai ‘loahing in tins 12 honr.s and .spreading out to div 48 
houi.s lepeati'fl 5 times and .';ov'ii 'iviih the fust showois generally give.*; lair 
results (Adopted as .standciid in South Pegu) J-Jnr^dng in pits is too iin- 
coitain. Ill Katha gemnal use of .stumps and less need for carlv germination 
has led to abandonment ol special moaanres Previously seed %Ya'> buried a 
year in a diy 7ilae'- below a hni before planting. 

(d) Spadng. 


8 Six foot bv SIX font is ‘-tmidard for teak and has been for .some time. 
There is ImwiM'] a feoling that ti' X 4' or even 32' X il' niav be prefeiable and 
cxpeninciil'' at 1 eeiilios liiue bcey laid doAvn to test this as regaids weeding 
and thinning eouvoniencc aiul convciiicncu to ya-cutter's crops 

Ju Aiahaii, where iovngiios aie cut in kapnnea forest. {Mclocaiina 
bawhusnulr'i) ])laiiting on the lull .sides i*? earried out in bands of 5 lows 
staked G' X d' and liantN .‘'0 feet wide (corn'sponding to 3 rons fi' X G') are 
left iniiilanled Tlie bauds loliow the conUuns. Thi-s spacing has been 
ado]ited im the lu'-t 3 oi 4 >(’ai.s 

LIr. Oastens notM on this as follows : — 


“ It IS ])o^.slbl^ woitli noting oil the elTect.s of Arakan Bpacing on teak 
glow 111 The bands ol’ lows left uiijdanled contain a gionth of 
hngui liamboo 'I'lii^ giow.s up parallel nilh the teak and given 
lea.soii.ible eaie in n ceding neither overshadows it nor alloivs it to 
blanch nndnh to the sides, feo i‘ai T have had no need to cut this 
st.iip bad: 1 did so (ui a purl of the 1933 ya<i at the end of 1933, 
and then stopped as it was undc.sii’able leaving the outside edges 
OI the leak hands nnjirotocleiL Thi.s spacing savc.s needing cost 
sligiilly tlinugh the elieel is not maiked as I June iinsisted on more 
thoiuugh needing of the teal: bands. 

The lea.soii i'(»i leav'ing the.se baud.s m that a good stock of teak and good 
wocdnip, kilK out the i ai/iii li.'nnboo.s uiulci the teak leaving a hare 
foiesl llooi iVilh a goral Inuiv bamhoo undcrgiowth cleaning trees 
antomafically to loity lo fifh feel, tliinmngt: in crops 20 jears and 
over can be veij hea^y icsulting in wondeiiul girth ineiement. 
During the opening ol the crop in tlie linst. second and third thinnings 
laynt bninbno will creep into tlie ciop fioin the uncut hands .and 
foim a complete undei i^torov ohminaling eiosion and enabling heav}’ 
thinnings to be made later.” 

(c) (iuioivg and Plnniing. 

9. Diireiont^ methods have been e\ohed lo suit differeiu conditions and 
are as below 


(?) fcJowing direct at stake. Practised in Pyimnana and Promc (complete 
by 20lh ifay) and Noith 9’oungun (complete by end of April). Kahilall in 
these divi'sioii'! lies between 4:1 and 6.1 inelie'; and there are liable to he dry hot 
spells in June iilaiiih foi tiii.'; rea.^on sowing in inirserie.'! and transplanting 
later lo slake is nf»l favoured 


Direct sowing (eomplcle bv the end of April) is however ahso adhered to 
in Thaungyiu (lOt* niches rain) and Aturan (200 inches) Tn the latter case 
gonmnaiion is veiy eoiiMMont and there may be no real case for changed 
methods. 


Direct sfpwiiig at .'^take must howcvei be regarded os somewdiat behind the 
times and less likely to produce even giowtli or spacing than (ii) below 

10. For direct sowdiig tbioe coeds aie usually soivn round the slake .ind 
6" to 9" from it in a small hole made with a trowel The seed is firmed in wntli 
soil walh the foot of the operator <o -jusj below ground level. Usually the i/u 
cutler goes ahead piepaiing the lioles and is followed bv liis wife or daughter, 
who drops and firms in the seed. 
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11. At Nalehating (Ataran) a Lole is made in Ihc soil -witli a .spycial .'•liclf 
tlie ya cutlers liave made for thomsclves It is alionl foui' feet long and 3 V' in 

diampter. It is sliod •w'illi a niplnl li]j wliioh has a one 
inch boss ahotil llie diamolnv of a leal: sood (.see diagram). 
The boss is pressed into llic soil and nialfcs a nolch iiilo 
which a leak seed is pressed with Iho lliundi and lightly 
covered with earth. The ’object is lo prevent Ihe seed 
being washed awav hy the hoa^'v rain wliich ponr.s doAvn 
Ihc hill sides at Iho beginning of ihe rain. 



12. (tV) Rowing in nurseries and transplanting later to slake (one seed- 
ling). ■ .-. 1 - 

This is .standard in 5!igon. Tharrawaddv. and Tnsein vhere the monsoon 
breaks sihont 20th ifay and rain thereafter is nsn.'illy eonlinnons TJainfall 
(50"— 'OO". Transplanting is usually completed MhnnI mid-Jum' iSfr. ^finray 
"Woods (Zigon) notes : — 

“ Nurseries .should he on a slight slope and soil nin.'^f not he friable , 
otherwise transplanting is too difiienlf. Te.a^- seed-^ should he 
heaped in them until the first showers and then spread. Tt is a moot 
point whether the seed should he snread thield'’ fthis arrelernlps 
germination, hut. causes onn.cidornbl'' wa.''t,Tge tr.an®pl.''nting) or 
thinly, 11*1111 the opposite result Per'sennlb' T (‘"'iinr the former — 
teak seed is not expensive. The earlier the seef"* is trjpisidanled the 
better T am still in f.nvoiir of trau'^pkinUng when the radienl 
emergp.s from the .seed though T ,nni awaie that theie is .efrong 
opinion against this. (Note : — ^linsed ehienv on popsible hvenks in 
the monsoon.) ' The importanee of trfinsplnnting the l.nrger seedlings 
inth a good hall of earth reonires no enmlia.''!'’ Tt is inmortant, 
when trnn.s'nlanting to «eo that tin entiers put the transplants in at 
each slak(' in the same relative position. ?.r.. eaeh plant slionld hp 
odlier north, south, east or west of the stake Othenn’se lineq hp. 
come verv ii regular One transplant per s+ake should genevallv he. 
sulneient vwidpd <ha1 '•vs.'temetip inf''’et'iion and mtehing i*' eavriad 
onf at least three times during the rains ” 

l^fr. (Tlarke (Zigon) notes "Rnrlv planting is rommeneed ns soon as 
the teak seed splits and the radienl emeigps.lmt before the roots appear so ihat 
.seed can he carried without anv dam, age being done (he Toof,s. the .soil near the 
.stake being slightlv loosened. Later tr.ansnhintni'i takes nlaee a«- soon as the 
monsoon has properlv .set in and two leaves per sepdling have developed. 
The ®eedlincs are lifted from the nnrseiw villi a hall of earth ronnd (ke roots 
enre being taken not to damage the mots 

Tn.sein, Reedlhi«ts are nsnallv moved from tho nnr.serv 
with balks of earth (hall method) when thei have prodneed 2 pairs of real 
Ieave.s. 

Shortage of water in .^pr^l is n.snal and it has not vet been found praHie- 
nhle to tend .and shade nnr.seiios during Ihic period in order ■ to seenre earlier 
seedlings. 


fr..' .^^'W'bS—This is the slinidnrd uractiee in Northern "Biirm 

(rainfall /(I —80 ) and has replaced other methods eiiiivelv ovinn- to the ui 
eertainfy of germination of seed. 

T„. “ Slumps planting is normal. Reed i 

flfpp by the j/a-onttcr.s on the edge of the j/a of tJi 
y^oar and on the side towards the next, yearns iio. Each man .should prepai 

weeded ■‘’^■onlcl hj ke 

■■‘VC all .siitrieiontl 
Ii is not. important to have the .aeed.s widel 
■ they have room to grow and produce shoots. The* stump 

therrii finished .and .should not lie nlanied nnlr^s 
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more casualties must be expected. It is most important that the stump 
should ho ivcU filmed in and that this should be repealed when the soil gets 
moist to prevent waterloggin^r and lol Covciing the stumps with a little 
eaith adds to the growth if the stumps are put in really cai ly when the sun 
dues them out a lot Coveiing with earth is not beneficial when plautiu" in 
the middle of lilay as it tends to help rot Stumping is done m usual wav' G" 
carrot and 2" above collai. Patching of stumps is done about 35 days after 
planting if there has been any ruin to induee .sprouting otherwise the stumps 
may lemnin without shoots till 12 days oi so aflei rain and this may ho as long 
delayed as the middle of May or 50 days aftei planting A really determined 
effort to patcli all blanks is made at the end of Slay noimallv when the rains 
hare really bioken ”. 

14. Stumps aie also being used in Arakan (200" or more) Avheic seed 
supply has to he sent fiom Buima. The iollowing is an extract from orders 
issued by the Divisional Foiest Oificcrj iMr. Gastens : — 

“ The yas ^s’lll be burned by the Till April and slalang will be completed 
by lOlli I\lay As soon after 2.ilh Alay as tlie giound has been 
well moistened by rain, stumps uill be planted. Stumps \vill be 
lifted and prepared liy the ?/a-Cutteris. The stem must be cut one 
and a half inches above the place where the stem enters the 
g] onnd. All small roots must bo (rimmed off and the tap root cleanly 
cut below its thick part They a^uII be lifted during the morning 
and planted in the afternoon. TJio subordinate in charge of the 
work will inspect all stumps bfted and i eject all stumps which have 
been damaged 'and all stumps made “ from plants with a stem largei 
than diameler. He udll see that stumps aie planted only to the 
same depth as tlie onginal plant, and that the earth is pressed 
back fiiraly round the .stump Planting stumps must be finished by 
the time the fiist weeding of the paddv is due This is normally 
about Juno 10th. During the first weeding of the paddy all stumps 
must ho inspected and blanks maikod Muth a four foot stake. 
Blanks must be patched with two &tinTip.s each as soon as tliev arc 
found The number of blanks patched in each must he recorded. 
During the second weeding stakes will bo again inspected blaiilcs 
maiked iviili a four foot stake and patched as soon n.s found with 
tivo stumps The inimbcr of blanks patched in each ya will be re- 
corded Xo I'uilhei ]intcb]i)g IS nsunllv necc.ssaiy ’’ 

(f) Brnadcasi sowinq of ocrasaoty species. 

15 The ob.iect of tins is clcarlv slated m Mr. Blanford’s Bulletin, Chapter 
V. 1 ivi). 

Technique has not. advanced groallv in the last 7 years. Eeasons are 
possibly the univoTsalih' of hicat (Eupaiorium) in tnunyi/ns aftci the first 
veai , the reluctance of .suhoi dinates to disregaid the accessory species when 
weeding and feeling that a secondary n.se is to relain the ciop as an nnder- 
stoiev eepeciiilly in aocessiblc areas The two lartcv Tca",ons have tended to 
ohscuie the offoct on ■\^eedina, eosts which is the primarv olpoct There are 
also doubts as to the effect of lOot competion on the major species 

16 Notes from Divisions are giyen below : — 

Katha . — ^Not needed oiniig to the fn.st growing of teak and the rapid closing 
of the canopy. 

Z-igon, Bingn {Steplirgynr diversifoha) collected and broadcast in the ya 
does not germinate as well as naturally fallen seed and seed beareis are left 
standing. !Mr Muiiay "Wbods notes that hinga and pyinma should be more 
thickly sown than at present Broadcasting bv subordinates and not ya- 
oullers who simply diop the seed in heaps 

Promc Tn the past ihimeiv {Fonqnmin glnhra^, Wagi/c (Pi crosncrnt'um 
semisagitlatvon). Ungn, pyinma and ihanihni (Jlhic-ia hinda) have all been 
tried Thmdhai grow too fast and made weeding difficult. None ven' success- 
ful a^ to-day ditch is the only aeeessojy species used and is useful where 
growth of teak is likely to he poor ? c , on clay ridges. 
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South Pegu . — ^Afler the paddy lias been sowi and Uiu young shoots have 
sprouted, huga seeds are broadcasted along the lines ol‘ pegs. In lo^v lying 
places sit {Albizcia proceta) is planted at stakes G" X C' and pyinma broad- 
cast. tllhcr accessories used are myauhcltaiv (IJuimihinu lomcutosum), 
Thiipayauvg {Naiichn excelsa), hiein {Sicphcgipiv pat vij olio) on \^’ell drained 
soils, and pyinma, and mau-kadon {Sat coccphalus votdaius) in lowljing places. 

HI ot them Shaii States. — Tephtosia Candida was tried aa a cover crop but 
failed. (Note : — G’here has been no great success in Bunna .so far with 
Tephiosia which does not appear to seed freely) 

Ataian . — On hill tops and where the soil is pooi, as well as in places whore 
there is thetle or pyaungsa grass, pyingado is sown tpiincnnx but not paid 
for. In marshy places pyinma is broadcast, ami hinga is broadcast all over the 
ya. The .subsidiary species are sown during June, the arlnal d.'itc depending 
on the amount of rain. 

North Toungoo — Hinga is broadcast after the first good .ihowors as a 
fuliiip undei\slnrey foi teak and as a weed suppiesser Jn low-lying iilaccs 
ncai htieams pyinma is broadcast but has rarely been .siieces'‘L'iiJ. Hinga has 
a marked loiidcncj to survive^ in pntehe.s, coming up in dense masses in some 
places and failing completely in others. 

Thaiingyin. — Bivga has been tried in the Inst couple of years without great 
success. Scarcer tlian in the I’egu Yomns, it is didicult to get ciioiigJi. 

Note -The above lelei.'? to accc.‘<sory species and not to nu.xtuies which 
are not coiisidered lieie 


{g) U'ccdings and filling up gap.'i. 

17. The yu-vxMdi is reiiponsible for keeping all mseless weetl growth down 
during the year of planting with .siiocial attention to hamboo nut properh 
lulled by the lire, lie does one weeding (mi-paitug botore sowing his rice 
and further woodings {sababaung) at intervals through the laiiis 

.Mr. Puddon comments on the.so weedings a.s follows 

** As u result of the earlj bhowers tlipro appears in x\Ia> a growth of 
weeds, mainly coppice shoots from trees and bamboos, but also 
cieoiiers, whidi are removed, in all weeding ol cojipice shoots a 
‘ iuywin ’ is emiiloyed by .strildng down at ih-* base of the slioot 
which is thus torn away from the .stump. In tlie later Aveedhig 
when the paddy is .still small thi.s inetliod i.s einjjioved and all weeds 
are placed on bamboo slumps to retard bv shading Die development 
of further shoots 


18 hfi. Jja Touche’s account of filling up gap.s at Natctiauim (Ataran) 
gives 111 detail the aeccjited practice at fins well organised ceiitic wheie .sowing 
at slake is piadised and the tediniqne npiilies erpiallv well to Tdaiiliii" with 
.seedlings oi wth .stumps ’ 

“ This is the most impoilnnt operation ol all and the biieees.s of Die plan- 
tation dopendfi on the thoroughness wth which it is carried out. All the ua 
cutters palcli up llioir ya.s heiove the end of June .luring the fust snbabnnnn 
they lake the seedlings required eithei fiom their mir.series oi fiom .slakes 
where there aie t wo or Ihreo seedling^. Thev use turn els nmi have been taight 
Mr. Blanford’s unproved met hod of two .semidrcnlar veilj,.;,l enls nn.T 
oblique cut to lift the seedling. During (he fii.-3| .snhahnnng Ihev ullo nip off 
surplus soedhng.s where more th.mi one him gornunated fn.ni a single VeS 
Ihrce seedlings from a seed are quite common. In mnrshv places il i. uow 
the praclice to put in a pyiimn seedling as well n*- a Iciik viirlli.,,, ^ni 
slal-m so tlial if (I,o ioA foilo llioro V ,om" 

■ “ the first week of July— not too .soon afie, fhe vo-euliers’ miteb 

mg so that badly transplanted seedlings may rbe in tJ,o ;ivmi!lb J 

suboidmales aio collected and curry out the first iiispedion for b uuks mm., 



(licr- insert ..roil Crirfo.mr"n.o"‘''‘’ '1."''“!’' 
» soefflio. to mi up Us *op. J 
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top of tlio long Slakp to show that he has dealt nnili it. Ten days or more 
latci a snbonhnate, Avheii he has time, iiispeels llie tiansplaiit aiirl if Iho seed- 
ling is succ‘e.sst'nl he icinovos the long stake If the .soedhng is not successful 
he bleaks off the tip of the slake pioyioiislj bent over— leaMng a whole stake— 
or he transplants a seedling liimselt Usuallv ihc ^n-ciitler accompanies him 
and fills up the few lemaiinng blanks at once The whole piocedure i.s gone 
through again in August. 

Methods ailopted m Katha and Aiakan for .siinn]is have aliead\ been 
given above at paias 18 and 14- above 

(/;) lieapuni unp and cnuntinij. 

19. Nothing flesh to add The staiidaid set for a live seedling at count- 
ing is that it should ho .‘strong enough to sui-aivo the following hot weather. 
Ninety per cent live plants is now a common-place 

20 A set of 01 del .‘sheets distiilmted to Bangc 0/Tieer.s m ' Thaiiawaddj 
and Zigon is attached. Thoii object is to Icecp the time table of work up to 
the mark Their use is not standard Coi all clivi.‘?ioiis 

TV Work ik 'jnn second ajjd subsequent YE.vns. 

(a) Second Hot Weather. 

21 Taunnifos aic not hnriit now m the second hoi weather. Ju Bliamo 
. where stumps aie used for planting and early growth is very strong it is usual 
’ for forest siihoidinates to co]ipice the Avhole lannaim m "Maich By the cud of 

June plants coppiced in klardi show an average height of 5 ' — T clean stem. 

(?;) Sfrond yrat ucrdivas. 

22 Bisai {EupatoiiKm) aiipeais domsoly in neuily all ianugyus at the 
beginning of 2nd lains and woediiigs are pnncipally needed to keep the teak 
free during the seasnii of fastest giowth (.luiie and July) There is usuallv 
a slowing down of growth in August 1 Sept ember and a final increase in growth 
in October. 

In Katha anti Bhaino where the giowth from ‘ stnmiis ’ is strong, one 
weeding in June followed hv creepei cutting and selective' weeding in Septem- 
ber is suflicient. Kl-scwln'ro 3 "w ceding.*' are nsualh* needed The fir'll weeding 
takes place about end of ilav oi beginning of June when the rains have set in, 
and patching blanks with slump.'! is done at the same time The second weed- 
ing IS ill July or August deiionding upon the wood groivth A tliird weeding 
and climhoi cutting usually selective is done iii September. 

In South Pegu very early first weeding.^ (].‘?l half of kTay) are favoured 
and in Pyinmana the 3id weeding is defciied to December 

(c) Tlnid nctv weed inn 

23 In Katlm one Aveeding about June and climber cutting latei is sutBcioiit 
and in Bhamo work is laigelv confined to chnihei cutting. Blsewhore the Isi 
weeding is usually in Juue but mav be laler and the second in Augiust or Sep- 
tember and is largelv selective. 

(d) Suhsequpni ijr.ats. 

24 In good pas climbei cutting is all tbal is likelv to be needed until the 
plantation is thinned. All voung plantations are lioAvever examined yearly 
until at least the tenth A'ear oi until a second tluinuiig is due as ii i'- louud that 
after the 1st year or two few plantations remain sufficiently uniform to justify 
umform treatment. In the proper plantations selective weeding and clearing 
has still to be done for some time 


V CnST.S TO 5 TEAES 01.1). 

no ?o’ following extract fiom the Annual Rejiorl foi Silviculture for 
193.3134 summarised the position — 


acre 


Estahhshmrvf nf Benenprahon , — ^The folloiving tahlo gire*! the cost per 
inoool'j*° ^ yeais foi all work on plantations formed between 1929-.30 and 
1933-o4 foi some repiesentativc di^'isiolls m which pLmtatious hare been reason- 
ably well organised fni some time Costs are averaged, i e., formation 1929 — 
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1933, 2nd vear 1930— 19.‘’.3, 3rd year 19.31—193.3. etc. In brackcls arc for 
comparison where possible aVcrjiK-es for the five yr.ar penod ending in29-.30 
taken from para. 31 of llio Anmial for liinl yoai. 


Divisions. 

1 

Cost of 
fonnation 
rupros 
and 

decimals 

<1 

Cost in TUjicos and di-oiraiils por ncro in Iko 

Tofn.] cost 
of cstablisb- 
niont per 
aero up to R 
years. 
Rupees and 
docimnls. 

7 - 

1 

2nd ypw. 

3 

3rdjo.ar. 

1 

4 

41li>(‘.’ir. 

1 

3 

Stk year 

G 

Thftrrawndtlv Yomas 

Li 1 (17-0) 

.'i 2 (fi-G) 

3 0 (4-5) 

2 8 (3 0) 

2 r> (2-9) 

29-2 (33-9) 

Plains 

10 0 (27 0) 

1-7 (1 5) 

3 3 (3 0) 

2 0 (2 2) 

1 7 (1 0) 

24-7 (30-2) 

Promo Yomn.s 

13 .1 (12 .1) 

3 7 (0 1) 

3-9 (I .7) 

:i a (3 4) 

10 (2 2) 

25 9 (29-0) 

Zigon Yomas 

U 3 (17 2) 

4 0 (6 0) 

3 2 (.7 1) 

2 1) (3 7) 

1 2 (3 3) 

2.7 3 (35 3) 

Zigon Plains 

14-7 (10 0) 

4-8 <6 fl) 

4 0 (-f 3) 

2 4 (3 4) 

0-8 (2 3) 

20 7 (33 1) 

Insom Yomas 

IS .i(ll-7) 

•1 3 (7-3) 

' 3-1 (3 G) 

1-1 (1 3) 

1) 4 (2 3) 

21 7(31-2) 

N. Tounpoo 

Ifj 0(14-0) 

5 7 (5 3) 

3 3 (3 3) 

1 C (1 1) 

I 

1‘2 

20 7 

S Tonnpoo (Midaing- 

14-1 

fi-0 

1 3-6 

2-4 

2-8 

27 9 

tnn) 



i 




Atoran 

11 1(12 1) 

4-7 (-1 7) 

2 9 (1-7) 

1-7 (3-9) 

0-7 (2 1) 

24-1 (29-1) 

(Natekaung) 







Pjinmana . 

11-7(12-1) 

3-0 (-1-3) 

2 1 (2 2) 

0-7 (1 3) 

1 G (0 G) 

19 7 (20-6) 

Mmbu (oiitcli) 

6 9 

3-0 

1 G 

0 4 

1 

0-1 

11-0 


There is no general fall in fonnation costs, as rewards at Iho majority of 
centres h.ave not been lowered and stocking iins niiproved Tliese costs are 
however more nearly gionped ronnd the thiiteeii nipees ninik than they were. 
Increases in forni.stion in Tnseiii and olNCwheiv {Thai on Rs, 21 G per 

nere, South Pegu Rs. 20 G per acre) aie dno parllv lo adoption of donhip 
stocking hnl the hig drop in .snbseqnont costs in Tnscin cannot safely he altri- 
hnied to this . . . 

Tn certain cases the groafer care taken over seed collection has increased 

cost. 


Itr.'iintenance ot a scale of rewind to give a good w-entter Rs. 30 to Rs 40 
for his sen.^on’s work is desirable and necessarv at most centres bnl reward.s 
much in excess of tliis for donhle slocking are less easy to justify. 


Second year cnst.s have fallen generally ia ahoiit the same proportion as 
d.aily hihonr rnte.s hnt iminoved sfoclring and IcH-hniniie ."honhl rednee third, 
fourth and fifth vcai co-'l.s over .md ahovo this Tt is noticcahle that costs are 
still honviest in lhe.se vears in Thamiwaddy. J<igon and Proiiic whose planta- 
tions snffoicd most from tire.s during the reholHon. 

I 

An average for Lower Bnima Inuvnm work mi standard linos seems to 
he nhont twenlv-five rn]iens to five years old as against thirty jirevionsly. 

Northern Rnrma costs are lower RcAvanls are lower .and- the verv rapid 
growth ciits out most expenses aftei the .3rd year. Other specialised work 
such as the I wantelcoiKhm and lleJla i/a.s also co.s| Jess, the latter hciiig Rs 1] 4 
to the age of live. ^ 
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PAPER ai), 

Bv J^r Y. Lvttbtr. S7lviculfuri!ft , Madra<; 


fivmmani of tun ml 7n(‘fhQ(1s of ratstna teak ptantaiionn in Mndraa. 

1 — Nilamhvi dii-iKion — 

(!) Bntaiinn Plantations — 

(a) Loral it 1/ fartoi.i—Bainfall 120 inches ; Soil — Sandy alhudum on the 
flals ncni the riveis clmnjying: to poor inconiplclelv decomposed late- 
rito on Ihe low lulls 

(h) (Irai frihnri and hionwa — done depnilmentallv m ICovembei to 

•Tannary (Theie is no taunjr\’n in the recrulai ienlr iilanlaiion wmk 
at Xihnnhnr thout?h several small experiment'' have been madel — 
Co^f Pf. 1(1 to Rs 23 per acre — averacce Rs 18-13-0 

fr) Ahannui and ^taknui--^ ft X 6 ft espacement is invaiiablv adopted 
Cost Re 0-10-8 to Rs 2-10-7 per acre — Avciape Rs 1-12-7 appio- 
ximat ely 

d) lllrilind of ‘itockma — The foi-mei method of entire 1ranaplantin,£> 
wlneb was the rule np to four or hve years apo has become pro- 
efressivelv less popular, bcinfj less reliable than stump-planting and 
mole evpenaivo Ihsui direct sowinp At prc.sent most of the tli-'l 
lota+ion plantations aie laiaed bv direct .sowinir in woilved patches 
(about 18 pu'hps diameter and 4 to fi inches deep) at the rate of 0 to 
12 seeds iier patch 20 per cent, to 25 per cent casualties are usual 
bv this method. 

Oo<it . — 

(a) Rrrd rolhn'iinv — Re 0-12-2 pei acre approximately 

Ih) Roil ptcnaialion end som'ng Re. 0-12-.3 to Rs. 2-1-4 per acre Averncre 
Rs 1-2-0 per acre 

(el Fvst nroi nrrdinas — A Aveed cutting is done in .Tnlv or earlv AugiT^t 
ovci the whole area the Aveeds iust louiid the teak plants Iving 
nulled up to a radni« of 18 inches oi 2 feet Tn Septombiu a fork- 
iiip 3 to 4 inches deep in foui foot disimetei circles is done intli 
Aveed ciitling in the rest of the area A prrniiie and euttiiig hack 
of damaged plants is done in Apiil to klav. The total cosi of tlrst 
year Aveedings is from about Rs 14 to Rs. 21, the aA^erage bein'' 
filiout Rs 17-4-0 per acre Sriscellnnoous chanres such a.s cutting 
drams in cAvampy areas, protection from monkoA's etc . aA'crnge 
ahont 12 annas per acre. 

(fl Replnceniont of casualties is done dininsr Avecdine.s hr transplanting 
spaie seedlings from one stake to another in rsiinr weather, supple- 
mented hy 11111 . serA’ secdling.s where ncccssnrv The cost i.s from 
Rs 1-1-0 to Rs 1-1, 5-3 as a rule, aA’erage about Re. 1-0-0 per acre 

Irj) Second ifcni trndina .- — Rlanks aie filled in AfaA' yitli slumps A com- 
plete Ayeed cutting is done and plfints lieloAV 2 feet in height aie 
nsnall''' forked round to a diameter of 2 to 3 f'-et fiom end of July 
to Rcptenibei', and a pniningi.s clone in the folIoAving "^rai’. Post — 
Rs -J-S-0 to Rs 8-0-0 — Average about Rs 0-10-0 

(7() Third nrai tcndinq — This is usually limited to climber cutting — Cost 
about Rs 1-8-0 per acre ' 

(i) General — Stocking is more uneven than in second rotation areas. 

Stump phiutiiig has hitherto been confined to second voar renlaco- 
meiits to sayn unnecessary costs since soArings do Avell enough. It 
is pos'-ible that cariA* stunip-'plantingraaA’, boAveyer lie nrltipfcd in the 
futnie CrroAyth is 6 inches to 4 feet, aA'erage about 2 feet, Iw the 
first hot Avoather, and (3 feet to 12 feet hy the .second hot weather 
tn) Srrnnd Bnfphnfj Plantations — 

ffl) General The earhei attempts at legenoiating .second lotation areas 
Avcrc not cntireh’ successful, and the failures can probably he asciib- 
, ed emony to faulty plantation work connected with over-frcoiient 
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clianges of staff. The difficiillios encountered have now almost 
entirely disappeared 

(&) Clear felling and burning. —Mlar clear felling a teak plantation top 
ends are sold in Die coupe and nolhing is lolt to bum except small 
brauchwood and sonic' useless species. It is considered that any 
possible increase in the cost ol ioimaiion owing to lack of mateiial 
lor a good burn is much more than compensated by the revenue 
obtained from such sales of lop ends which fetch — ^if my memory 
serves me right — about Ks. 10 to Hs. 12 pci acre. The cost of 
dear telling and burning in .second lolaUon iilantations is much 
lower than in lirht rot.alioii plantations being only lis. 4-13-0 to 
Bs. 12-5-0. Average Ha. 7-S-O approximately per acre. 

(c) iJcfhod oj stochiiig . — ^Uoth direct .sowing and sUiniii planting are now 
used — early stump planting lieconihig more poinilar each ycar^ 
Stump planting a1 the beginning of tlio monsoon when tried pie- 
viously ga\'e poor results, ajipaiently owing to excessive moislui'e 
causmg llic stumps to rot. Tins year, which was exceptionally dry, 
early stnmii plant uig in the firsi week of April was a failure, but 
stumiis planted aflei the 20lli Ajml wore successiuJ. In a noimai 
season, stump xilunliug mthc hrst week in Apiil ivould probably be 
perfectly sate, but the small loss in height giowth which would 
result from planting three weeks later i.s so little as to make the 
later and saier date of April loth to 20iJi proterablo. As in this 
yeai 's work, a tailui e ni the veiy early stump planting is cheaply 
insured against by providing a lesorvo oi stumps for plautmg in 
May or June. 


Costs — (0 JJnect sowing — as tor 1st lotaiion iilautatious. 

(ij) atiimi) planting — Js'uiseij costs arc not reliable but the cost 
appears to be about Its. 2-4-U per acre on the average. Cost ol 
maluug crowbar holes auu piaulmg slumps is from Be. 1-0-7 
10 Bs. 3-il-O per acre ; Average Bs. 2-5-2 per acre. 
id) First gear icveding . — Owing to a lighter Iniiu, wcedings are more 
intensive in the second lotalioii plauiaiioiis than iii the hist rotation 
plantations. The sequence is usually — 

(1) A “ mamooly ’ sci aping in 4 feet wide strips in May or June 

Cost Bs 4-J-O per aero. 

(2) A weed cutting in August— Cost Be. 0-9-0 per aero. 

(3J A lorkuig 111 October— iNovemhei ui 4 feel wide ships— Cost 
Bs. 0-2-0 to Bs. J 0-10-0 per acre teontrnct rate bemg I2 annas 
10 J4: aunas per lOU plums,)— usually the lattei lor tuis Uctober 
weeding. 


An alternative weeding progiainme proposed foi 1034 plunlaUons. 

(1) A • ‘ mamooty ^ ' scraping iii feet diameter circles round tho plants 

111 May or June. (Cost about Be. U-15-U per acie.) 

(2) A scraping m 4 fool, wide lines iii August— Uti.st Bs. 4-0-0 per acie. 

(3) A forking in Uctobci or Bovemhei m 4 loot wide strips Cost Bs 0 

to Bs. il per acre. 


The total cost ol iirsl year weeding m, Uim.-fore, about Bs. 15-7-0 nei acre 
on ihe average. Bxpenmeiits luive indicated tluU, as fai as the 
groivlh ol the leiUc is conceined, soil aeration bv lorkiug has no 
bonelicial etleot as comparea willi clean weeding without lorkmc--. 
at any rate as tar as tiiese West Coa.st aieas with a heavy lainiall 
and moist cbmalc arc conceineil. «iiice a lorking costs more than 
hvicc us luucii as a serapmg n m probable that weedmg costs may 
be redneed si. 1 l.mi,cr by doing sanjnng. .aUeart ol lorJun?iJ 
plaees .whore tbo typo ol weed g.nwll. ,h snob il„u it o„u bo olio“ 
lively ei-adieatcd liy scraping tneo- 

(e) lieplaccmuii oj c{isiiaUics.~~l'}nn us usually done with entire tnns- 

iHi ’ ^ j ^!' about Be. 0-11-0 to 

Bb. 2-0-U nveiage ahoul, i<s. l-d-8 pei acre when part 1ms been 

ionned by stump planlmg. Most of tho replaceiuo its are in the 
areas raised by direct sowing. 
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(f) Second year fendvia . — is the enstom to do a forking in 4 foot wide 
stnps m May costing about Rr 7-8-0 per acre. (It is doubtful 
whethoi this is reallv necessary as most of the plants are over 
4 feet high and it ■wfjiild probably be suflicienl to scrape round tlie 
backward plants that aie under 2 feet high). Piuning and cutting 
back usually co.st Ee 0-8-0 to Ee 0-];j-0 average Ec. 0-1] >0 per acre 
approximately. The total second I'eai tending cost is, theiefore 
about Es. S-3-0 per acre in second rotation plantations but this 
could piobably be reduced to about Es 5-8-0 jier acre 

Thud year inuhny . — Usually a climber cutting has to be done costing 
about Ee. 0-14-0 on the average Inspection paths aie also cleared 
costing ahont Ee 0-1-6 per acie. 

Summary of costs. 

So^ond rotation 




First rotation 

(by diroot 
sowing) 



Bs. A P 

Its A. 

p. 

Clear foiling and buminp 


. 18 18 0 

7 8 

0 

Aligning and fitaking 

• 

1 12 7 

1 12 

7 

Dircot soinng 

• 

12 0 

1 2 

9 

Cost of sood 

. 

0 12 2 

0 12 

2 

First s onr woo ing 

- 

17 4 0 

16 7 

n 

Roplaconicnts . . . , 

a a 

.. 1 13 0 

1 13 

0 

lliscollan.oaus 

• a 

0 12 0 

0 12 

0 

Total first ye.ar eo'ifa 

« « 

42 5 G 

29 3 

c 

Gcoond yonr wooding and tending . . 

• 

.. G ID 0 

8 3 

0 

Third year tending 

a 

1 S 0 

0 16 

6 

Total cQ<)t of fonnation . . 

• 

.. 50 7 6 

38 C 

0 per sore 


If stump plan ling is done the co.st of slump.s and planting would be Es. 4-9-2 
in.stead of E.s. 1-14-1] for direct .sowing but replacements would probably drop 
from B^i 1-13-0 to about Be. 0-6-0 per acre making a net incicaso in formation 
cost of Es 1-3-3 per acre. It i.s very jirobable that tlii.s would be counterbalanced 
by reduced weeding costs in Indh lii st and soeoiul year.^ 

The above figiuws have been obtained from tliu plantation legisters tor the 
last till ee years_ As however, there has been a considei able amount of expeii- 
-monting i\nth diffeicnt methods of planting and weeding, etc, they cannot be 
taken as accurate, but they should give a fairly correct ludicalion of the costs. 
The coolv wage at Nilambur is 5 annas to 6 annas a day. 

11- — lUj/»aud Division — (Begur) — 

ffl) Locality factors — llawfall about 80 inches per annum Soil~^eep 
well drained sandy loam of gneissic oiigin, uilli black top soil ridi 
in liuinus Type oj foicst — Good quality mixed deciduous forest 
containing teak, Teiminaba ctcnulaia, Layerstrdcmia lanceolata 
and Gieuia tihaefoha as the main species, and a good deal of 
Snmhusa aninduiacca 

(h) (teiicial — ^Before 1930 all plantations Were laisod dopartmentally, 
but since that date faiingya (locally called fucMe) lias been 
gradually introduced until in 1932 and subsequently it has been pos- 
sible to got llio whole animal aiea taken up by fiiclcledais. The 
field crop used is Rayi {Eleusine coracana). 

(c) Cleat fclhng of pniqU and hionwy — Clear foiling is still done depart- 
mentallvtlic /7/c/rh^/u7'.s being paid for it, but the eo.s1 is gradually 
^covered from them in subsequent works The cost I’^nrie.'? from 
Es 12 per acre to Ess 22 per acre depending upon the amount of 
bamboos to be felled. Average cost is about Es. 16-9-0 per acre. 

(rfl Ahqnhta and stahnq — 6 ft. >< 6 ft espaoement is used Cost from ■ 
Es 2-10-0 per acre to E.s 3-3-0 per acre — Average Es. 2-15-0 per 
acre 
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(e) Method of a/ocAhjc/.— S lump planting is now universally used llirougli- 
oul llie division Sliunps are raised in IhioHy soAvn nursery beds, 
and the plants pulled out when one year old leaving a mass of small 
' seedliugb to grow into slumps when two years old. Much doimant 
seed also goiminatos in the second year giving fully slockeil nurs- 
ery beds. In this way the cost of stumps can he considerably 
reduced. Planting is done in crowbar holes usually from the middle 
(o the end of Aprd. This early planting gives a great advantage 
to the leak in that it gets a good start before the lagi crop is 
introduced. Soil working in patches is usually done previous to 
the maldiig of erowbai holes for planting, and gives a slight but 
significant benefit to the teak in height gi-owlh but no noticeable 
diircreiice m survivals. Tt is doubt tul whelber this soiJ worldng 
is worth the cost. 


Cost — Nursery cost of slumjjs — about Ks 4 jier acre, but it should be 
possible to reduce Ibis slightly. 

Cost of sod worKhiy before plant ivtj — ^I'roui Rs 1-2-0 to Rs. 2-3-0 average 
Ks 1-8-0 per acre. 

Cost of malmg ciowhai holes and planting skimps — I'rom Rs 2-8-0 to 
R.s 4-11-0 per acie, Aveiage Hs 2-15-8 pci acre. (The cost has 
been highoi than the average since lf)33 on account of early plant- 
ing ill hard drj soil.) 

(/) luUodudion of taungya ciop. — ^'J'he iuchledtns are allotted Iheir plots 
in May, usuallj- about an acre to each family. They do a clean 
scraping of the area towards the end of May, and the lagi crop is 
S0V71 at the beginning of the rains, usually in the first or second 
week of .Time. 'I’he Leak is kept weeded by the tutklcdais who 
also replace casualties free of cost. The tagi is harvested in 
Koveinher to eaily Ueceiuber, by which lime it is 3 to 4 ft. high 
and vciy' dense, complclely swam]nng the teak, which has lost its 
leaves by then and is, (with lute slump planting as was done till 
rcccntly)--only G to 9 inches high With caily slump planting 
lunvever, it is possible to get the plants up to ovci 18 inclies before 
the ragi crop couiiietos with it seriously. 

/•Vr.v/ year weedutr /. — Usually a soil aeration is done to a diameter of 
2 feet round all jilanta aflei the area is taken back from the 
iucirledars in iJccomher. Laid ana njiiootal is done from time to 
lime the re.st of the year. 

Second yeai ueedino.—A weeding i.s usually done just before the rains 
eommenee, special attention being given to plants less than 2 feet 
high. Tills is followed by a .second v'ceding in August to Scpiombei, 
backward plants n.snally being given a forlnng iii 2 feet diameter 
circles. Laniana is ujirooted whenever it is found. Donhle 
leaders and damaged stems are pruned back. 


Thvd ijeai lending— wiwsis only in a little weeding to haclavard plants, 
Laniana uprootal and pruning damaged slem.s and double leaders. 
Costs w’oik out as folloAVs : — (aveiage of last three years) 


Clear felling and burning 

AJigiiing and .staking 

Cost ol stumps (nursery charges) 

Cost of soil worldng before phinting 
Making crow'bar boles and planting 
First yeai weeding . . 
iriseellaneoiis 

'folnl fiist year costs 

Cost of second year weedings . 
Jliscellaneous 

' Cost of third year tending 

Total 


Rs. 

A 

p. 

IG 

9 

0 

2 

15 

0 

4 

0 

0 

1 

8 

0 

2 

15 

8 

2 

11 

0 

0 

8 

0 

31 

2 

s 

6 

5 

0 

0 

7 

0 

1 

2- 

0 

40 

G 

8 
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Of this sum, the cost of cleai felling and b'liinuff, Ks. 16-9-0, will ho recover- 
ed paitly or wholly ftoni the iiichlnlois recliicrnji iho total cost of fonnation lo 
about E& 34 or Rs 35 pel aei u 

(iij) Mvuui Stumt — 

(a) Localify y«t/o<.s —Ranil'.iII about 00 iulIjcs S'nil — a sandy loam of 
giieis&icj origin turning to ela\ in places The chief feature of this 
locality is the ver\ dense and Mgoious weed giowth, necessitating 
much gi eater care in early weeJings and lecpiinng prolonged tend- 
mg into the fouith (tr lifth year. 

ib) Cleat fclhny ami hunniKt — Costs h.ivi* been leduced of lecent years, 
paitjy duo to a giegarious bamboo Jloweiing in 1926 lo 1929 which 
has made clear telling ehe.iiiei A considerable amount of top ends 
and miscellaneous species .ne sold lo a contractor and lemoved by 
him and this also reduces the cost. The burn is usually done in 
February and piling and le-luiniiiig completed by March 

(t!) Alvjmng and stal mg — ^Pi eiT-oiis to 1931 the esiniceinont was 44 leet by 
4i ft , but since then (i ft X 6 ft. espacement has been tried This has 
naturally i educed the cost of stalcing and planting but the tiouhle 
from weeds has licen excessive and it appeals that tins ivider 
espacement is n()\\ justified 

Solving and plantuifi — ITniil about lliii-e yeais ago diiecL sowing iii 
worked patches w.is Die regular method of foiination. Occasion- 
ally in good seasons good initial stocking was obtained but gener- 
ally only about 33 pei cent of the stake‘s were stocked wLli plants 
from the oiiginal sowing and the rest weie jcplacod by transplant- 
ing suiplus seedlings from one patch to anothoi oi by notching 
germinating ‘^eed from (lumps In some cases, owing to leplacc- 
niunts dying and having to be again leplaced, as much ns 135 per 
cent, to 150 pei cent of replacements were done in the first year 
and even then the stocking was not complete Of loceiit yeais 
however, stump phinlnig has been adopted nislead of diiect so-wung 
and the nilioduclion of enily stumi» planting (beginning of April) 
lias completely alteiod the aspect of thing.s, it being now possible 
to obtain almost complete stoclang fioni the original planting, and 
ranch bettei growth dining the tusi jear 

1st yeai iveeihiig — Conditions vary .^-o much fiom year to yeai and coupe 
to coupe that no slaudaid piocedure is adopted 

The formei inactico was to go ovei the aiea six to nine times during the 
fiist year with ween cutting's and occasional iiianiooty sciapings in 
lines about 2 feet wide In huge plantations weeding was a con- 
tinuous iiroccss At pi esent the tendency is lo do fewer and more 
tlioiougli scraijings in 4 fool lines, the intervening 2 feet being 
cut 'WT.th a Iniifc ; tliis is done tliiee to five linic.^i during the fust 
vear of the plant, itioii Bad grassy aieas aic fork-weeded. 

Second year weeding — ^’riie widoi espacement (G ft X 6 ft.) appears to 
affect second year weeding costs veiy coiisidei alilv {vulc remarks 
on cost stalemeiit below) 

Thud ycai and siihscguenf tending — tins is also comsiderably increased 
in 6 ft X 6 tt ('sn.u'emeul xdauialioiis a.s compared with 4] ft. 
X 4J ft espacement PImilalioiis which appeared to be well 
stocked and coinpk't(.*J\ (>«5t{iljli«.lu>(l when abuiil three years old 
have sometimes been badly d.aniaged In' chinbeis in the fourth and 
fifth years if left untended 

Co6t-7-Tli6 following slatenienl of co^-t'- is quoted veibatim a.'- given by 
^[t. M F. Biidge, the District Foiest Ofliccr, South Goimbatoie dmsion The 
two areas chosen are both noiinai sncce'ss-ful plinitalions unlb which he is familiar. 
The average cost given in the last colmnn is hound to be higher than normal 
many of the largest plantations (1926, 1927 and 3928) had o-\peiiment& with alter- 
nating strips of rosewood done throughout the areo^ gi eatly increasing weeding 
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Clear felling 


Fimibnm 


Filing and leburniiig 


Aligning and stoking 


Bb a. p. 

16 2 0 Standing bamLno covorrd 
largo portion of Aioa 


1 1 0 


8 0 0 


Sopuroto figuro not obtain- 
ablo— cost Bb 2-3-0 in 
1021. Bb. mi- 0 m 102.1 


Bb. a. r. 

7 2 0 Bond bamboos, continctoi 
romovod largo amnant in 
imsoellanccmi Biiocios lying 
on tho ground 

0 6 0 Both noro succcssfol bums. 

Cost doponls on cobbos 
omployod to onsuio safoty 
ollon^ 

4 8 0 Cost of oloplianta omplc^ud 
nmittod in both caso=i. 

18 0 


Dibbbng tcolc in 
patohra 


0 

3 0 'i7iia figuro inoludai aligning 0 8 0 Tins rofnrs to dibbling roso- 1 12 
and stoking. wood and trngni nt>ar 

tool: btunips. 


Cost of stumps 


BcplacamontB 


Tlio cost of hood 18 not givon 
for tlioso plantattoas 


Costs cannot bo kept soparn- 
toly from uroduig os it u 
ono oporation 


3 16 Tins Ggiirn can lio mduood 


pup 1,000 


liy using Ond rear stumps 
to about Bs. 2, 


.As in column 13. 


.Aversgo 
3-2-0 lost 
.3 yonts. 
Not iu- 
cludodin 
total 
below. 


Ist jonr noeibng and 
loplacomonts 


Narsoi}' for trans- 
plants 


It must bo- boron in mind 
that { Ibo stocking at least 
111111 got bv roplncomont ; 
manlooty wccduigs noni 
- done. 

Apparent 1} 8 nuediiigs 


0 6 0 ISAcIiiduig Bood 


Up to end of August and 
iiipliidinic 3 clear neodinc’. 
At 'most Bs 8 inoro will 
siillico ttra.ss arca.s nero 
forkweedod. The lest 
manioDty i,eropod together 
mill knife oiittings 


Total first year. 




0 Probable total for first year Average 
Bs 33. Bs. i9-2. 


“ Those two plniiiaiions are bolh good but this year’s is already at least 
2. feet, higher than 192.3’was ni Noveinhor 102.S owing I o having heeu 
planted with stnmps in April instead of being dibbled in March. 
This should lead to clwapnoss in tending. 

“ Second yeat weeding and tending . — must now desert my 19.34 planta- 
tion as obvioiisly it had no fignre.s f or the soeond year and T ivill take 
up 1932 as being nest, most typical of modern methods. ‘ However as 
it was not very well groivn, figures are high in its 2nd and 3rd 
years. In view of the fact it was spaced 6 ft. X C ft. figures are 
■ instructive compared irith 1923 which is 4; X i \ ; lint, it also depends 
on the height groivtli and stocking achieved in the first year, 


WPRr 
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liockurnrd plants in grassy 
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" I think experience points lo the fact that more tending is required than 
has been given in the past and that it is unsafe ever to assume a 
plantation is established. 


“ Behveen 1923 and 1934 — ccitain cluinges in conditions have occurred 
which affect the work under consideration. 

(a) Bamboo flowered about 1929. Bamboo is costly to cut out of the 

area and clear felling is now less expensive but weeds of all sorts 
have increased greatly since it died. 

(b) Espacement is now 6 ft. X 6 ft- instead of 4A ft. X 44 ft. Tlio results 

in 1933 and 1932 do not justifj^ the change and the trouble from 
weeds has been excessive. 

(c) Local labour is obtainable in greater quantities and it is good and 

cheaper than imported labour. 

“ Finally, the groalosl liil ot ‘ tochniiiuc Mo be had in laising a planta- 
tion IS a keen Banger •ttitli organising ability and contioT of labour. 
Here is a variable Jactor which may inflnence costs 50 per cent, and 
resulls even more. 

“ My impression after an absence of 10 years from this district is that 
tending in the 4th and 5th years has been neglected. Plantations 
I thought fully established .show gieat deterioration for want of 
oonlinual attention Tt appears that .some attention is required 
' between the first and second thinnings as damage by creepers, 
Lantam and other species such as venfeal: {Lagnrstroeinia lanceo- 
laia) during this period does great and permanent injury to planta- 
tions. 

“ With early planting of slumps (be^ning of April) and skill and care 
by the Bango Officer a first rate plantation should be assured in 
the 1st year for Es. 40 lo Rs. 36. About Rs. 2 a year ivill be needed 
until the first tbiiining. 

1 j 

" These remarks apply only to this area which is the homo of weeds, ' 
creepers, climbers and Lantam.*‘ 
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Mr. Bridge finally lays emphasis on l.he doctrine preached by tlie late 
Mr. Hugo Wood, Conson’^alor in this Pre.'jideney namely “ see it done yonr-self 
Mr. Wood u.sed to insist, on his Dislnct Forest Officer’s camping light on the 
spot .and theie is no doubt that the .'.ucce.'.a of many of the earlier plantations 
done dining his regime ■was duo to the close per.sonal supervision, that "was given 
to them bv the District Foicst Officers. 

During the last four years attempts have been made at introducing a mix- 
ture in teak plantation by dibbling roseivood seed at the same stake as the toaJe. 
This matter is dealt ■a’ith more fully under Item 23. 

• * * 


Paper (m). 

By E. A. Gartiand, Working Plan Ofwcr, Southern Circle, Bonibay. 

Teak plantation work in the Bomlmv Presidency may be con.sidcrpd as 
passing Ihrougli throe stages or phases. At fir.st it was confined exclusively 
to nurseries or “ gardens ”. The sites for the.se wei’c often selected apparently 
rather more ■with regard to accessibility, near a bungalow or road, than on con- 
sideration of the suitability of soil or climate for the particular species with 
■wlneb ox])eriment.s wme to bo mado.^ Views iijion lioir environment reacted 
upon the growth of different tree spedos ap])enr to have been generally meagre 
or confused. The work was carried on more as a form of gardening than a.s 
forestry and co.sts wore generally entirely ont of proportion to results, from a 
commercial point of inew. At tlii.s lime practically the only form of nrtilicial 
regeneration, attempted actually in the forests themselves, was by broadcasting 
many tons of teak seed over the bare bill sides of the Deee.aii in an attempt to 
restore foiest in places from wliieh it had di.sappearcd probably very many years 
lirevioiisly, and where siib.spqnent exposure and continual erosion had utterly 
irapovoi i.sbcd what little soil still remained. As mav be imagined the results 
wore not highly gratifying. Valuable experience was hniiover gradually necu- 
mnlated as to ^^dle^e and liow teak would, or would not, grow satisfactoiily even 
tliougli the reasons foi this were still only partially understood The nurserj’ 
work was also useful ebieny througli the af,.sociated experiments with regard to 
the germination of teak seed As early as 1870 Major W. Peyton, Conservator 
of the Sontliern Circle, recorded his experiences in this mailer in Knnnra Ho 
states that the lule then generally lecogiiised was putting the seed into nearly 
boiling water for several hours ]neviou.s to sowing and tlieroaftci watering foi- 
ls to 2ii days ; a method which lio^ says rosnllecl in repeated failures. 
Instead bo advocated careful preparation of the seed l)ed. This_ was 
first to he liinied up m hig clods, these broken -evitb a mallei, and llion a liberal 
mixinro of fine forc.st. mould added. Carefully selected fresh seed should then 
he soivn, and covered Avitli not moie than 2 inches of fine mould. No effoii, 
was to be made to onconrage the seed to germinate during the first inonsoon 
season, nor were the bods to' be disturbed at 'all. grass and rubbish being alloiyod 
to gi'ow up on them and acoumulate. “ a fortnight or 3 weeks before the .setting 
in of the next rains, the bods, ^\ith the addition of dry grass, hnmboos and rub- 
bish, should he well fired, and after being loosened with a ])ick, watoicd freely 
for a couple or three days, when an almost ■.simultaneous gennination muH be 
found to take plaee The same author recommended an alteriintive method 
f|uickor than the above hnt not likely to prodneo more than 25 per cent germina- 
tion. Tn this the seeds hods wore to be broken into big clods as before, but 
befoi'e brealdng up' tlio clods, they should be covered wth diy bamboos, grass 
and rubbish, so as to almost bake the clods when hunit. Tlie bods should then 
be prepai eel and seed .sovrn, so as only just t o be covered with the ashes. Ger- 
mination would then take place after the first. foAv showers of rain ■\nthout any 
pr(‘iiminaiy watering. 

The second .stage in teak plantation technique commenced when nursery 
cxpciience ivas gradually taken out for practice into the forests. _ The pl.ants 
were raised in contrfil nurseries and transpl.antod into .small pits which had been 
previously well dugnp. Direct soiinng was seldom attempted. But the success 
of these operations was rather limHod, partly on account of the considerable 
distances which tlio plant.s often had to be conveyed, but cbiofly because they 
were not as a rnlc utilised to replace f orest. .whidi had been exploited, but in 
order to try to establish a crop of tcnlr on .sites until then, to a greater or lesser 
degree, bare of t.ree giwtli. TJio principle appoar.s to have been Hint wbere a 
full forest crop had already existed natural regeneration, cither -from seed or 
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t^oppicc, -would adequately leplace if again after exploitation. Tlie facf that 
the almost mvaiiahle methods of management at this time were eitlier tlie 
Indian Selection System or Coppice with Standards doubtless encouraged Hils 
line of thought. But in addition it seems that so long as the soil appeared ade- 
quate the absence, or unsatisl'actoiy gimdh. of trees on any particular site -was 
regarded as due ratJior to lack of opportunity, oi ])ast misman.ageraent, than as 
being the consoquonco of some inlierent unsuitability of the soil, or tbe climatic 
conditions. Sometimes, as for instance where baniboo gro-wth had previously 
smothered all regeneration and had then died, successful small planlalious were 
raised. But frequently even a satiafactoiy start was followed by subsequent 
stagnation and the J’oung plants, in .spite of every attention, never throve suffi- 
ciently to produce marketable limber. Such failures led to further experiments 
ill tbe treatment of seed and to comparisons between direct sowings and ti ans- 
jilanls, for tbe acceleration of growth in the first season so that the young seed- 
lings might tlie better oveiconie competition from weeds and grasses It was 
this coiisideiation of i educing adverse competition fioin weeds wliicli orgmally 
led to the adoption of Ibe method of Inirning slashwnnd and debris collected on the 
plantation site, which sooms to have been slarlcd onglnallv in Kanara, and 
taken tlieiico to Thana, until tiiially it has spread throughout the Piesidenci'. 
The patches so treated were at linst quite small, being u«,nally opening*: caused by 
Soloctinn fellings. But gi-adually, -when clear-felling superseded tbe Selection 
system, the operation became extended on to a laiger scale. In Kanara, the 
forest crops being bea^y under favourable climatie, conditions, and onlv a small 
proportion of the trees being saleable, wholccnlo burning of the large quantity 
of refuse, frenuently including plenty of bamboos, w(»uld lie done ovei considor- 
iiblc areas Tbeso niiglil bo .'uiytbiiig from 10 to 70 or 100 acres, which bad beni 
cloarf oiled and on v.'liicli ibe pievinus mixed crop was loplaced by pure teak. 
But in the drier zones where tlie forests vrcie more (/pen, bamboos eeneially 
scarce or ali.sonce, and the tree,.? giwving to little beyond pole size, biit wliere 
frequently the proportion of teak m the crop was much greater, only relatively 
small patebos -would be selected tluoughoul the cleai-folled area. These would 
be piled VO til all available brushwood, bnint, and aitilicmlly regenerated with 
teak, while the remainder of tbe clear-felled coupe* was left to regenoiate itself 
naturally from seed, or by coppice shoots, of mi.xerl species Similai* restric- 
tions occurred in most of the Thana forests, though here the crops were gener- 
ally licaviei ; the eauie of deficient material foi burning being that so umcli-waB 
removed by iiie jiureliasers. Ouing to the proximity of Bombay, almost auv- 
thing unsuitable for timber was inaikctablo as firewood, or convert od into char- 
coal, and o-\-en the smallest brandnvood was removed by the local villagers, who 
have the privilege of taldug anything under 6 in. iu girth. Tlie sites of the elinr- 
coal kilns however proved to be suitable for raising teak after the asli bad been 
removed. In all tbe areas where the plantation -work was concentrated on small 
patclies tlieru was a natural incentive to rai«?e teak too cln.se. say 2 ft X 2 ft , 
and to be too leluctani to Ihin out early and riilblcssly *, the latter being also 
pai’tly due to Hie diflicnlh- of finding many of these small patches in the thicket 
of qmck-CTo-wing xcioplniic species which' spring up in (he first few ycais aftei 
a clear-iclJing'. In consequence, in rcconi years, there lias hcen a sieady change 
to making tlie patches larger, and lliereforo fewer in iminboi in each annual 
coupe Ibis change has akso been enc<mrage(l by another consideration, namelj' - 
no ciioice of only those sites which are the most, suitable out of the area avnil- 
n Kanara this same cause has led to rather ditTerent 

r .‘5U ls,it iiiiMug been found generallyimpo.sBible to obtain a compact aioa of inti, 
nr oven aO, acies all of winch oau be con-rideicd rcallv suitable The tcndcucv 
leie laB iGPu consequently to make the iiidixiilual plantation'^ rntbor smaller, or 
0 omi 1110 unsuitable portions .lud to make the plantations, though continuous, 

mtei-e^t in .silos, or “ habitats ”, for which 
ntl\auc'es lu soil s'cience and ecology nre rlnubtlos.'s responsible, which 
J commoncemcnl of the 3rd sjagp in teakplanta- 

nnnn Pi i Bombay. Fonueily altcniion liad been cliicflv concentrated 
rSl? and the earlv g^o^vt]l of the seedling until 

Saiml. S i 1 loalisntion of the im- 
which roaet of all the mnHitudiuous factor.? 

binnin«-arc not so 1 / 7 ® ve.alised Ibal the beneficial results of 

ovou through the dirS phnit competition, or 

throu<r}i Pip 1 - 7 oddition of the wood ash. as 

and population ® ^ ao«iplicated modifications of the actual -^oil constituent 
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It may be preferable first to summarise briefly the present position and then 
to Blcetcb in the lines upon which further developments may be expected to occur. 

Preparation of the site. — Careful heaping and burning of branchwood and 
refuse is now the invariable practice. Where largo logs are included in the re- 
fuse, heaping a second lime and burning again is olLen necessary 

Size of plantaUons • — This varies witli the amount of branchwood and re- 
fuse available for burning, which in tuni is conlroUod chiefly by climatic condi- 
tions, but also in some districts (notably Thaiia) by market demand. The 
same causes also influence the jiroporliori of plantation, which may be in small 
or large patches, to the total coupe area. In the Pouch Mahals district, where 
conditions are probably as arid as any in wliich teak can be grown mMi reason- 
able success, the individual patches arc usually 40 ft. X 40 ft., and a total of 
only 3 (o ti aeies, out of each .100 acres of coupe, is planted. In Thaiia district 
the size of each plantation patch is now not less than 40 ft. X 40 ft. and may bo 
SO ft. X SO ft. or more. In the Bangs they are usually 50 ft. X 50 ft. and in 
West Nasilv dirisioii 1 square chain. In Kanara half an acre is taken as the 
absolute minimum and conlinuons planlatioii.s mav be made up to about 30 acres 
wlierc conditions are favourable. 

Treatment^ of seed and method of formation. — The usual method of treat- 
ing the seed prior to soving is to collect it one year in advance and to “ weather ” 
it by spreading out on boaids or flat rocks and allowing it to he thoroughly 
soaked by the rain of the fir.st monsoon. Where the rainfall is light (30 in or 
loss) ilii-s weathering is done ihroiighoiit the monsoon but under conditions of 
heaxy rainfall the seed will not be put out before .Inly. A'fter haring been 
wcaliierod, the seed is thoroughly dried, carefully sorted, and stoiod until re- 
quired for soring in the following April before the break of the second mon- 
soon. If for any reason seed of the .previous year is deficient, that of the cur- 
rent year can be treated rith a fan measure of success by alleniately soaking 
for 8 to 12 days and tlien di^dng for a similar period ; the process being repeatr 
od twice or three. Formerly direct sowings were llio general rnlo.s. failures 
being replaced by seedling traiisiilnnts. As these seedlings were transplanted 
with entire root systems, and a little earth, they had to be quite 
small The measure of success was frequently very variable. Direct 
sowing has now been entirely superseded in the Sonlhcm Circle, and is 
giadually disappearing tluougliout the Presidency. In.stead seed, similarly 
treated, is sqim broadcast in nursery beds. The seedlings arc later pricked 
out to a spacing of 6 in X 6 in. and kept until the following year when they are 
“ slumped ” and planted out in April. “ Slumping ” consists of cut linsr hack 
the plant to from 1 to 1 J inches of collar and fil to 7 inches of root. Those 
stumps are planted af an angle of about 45“ and half an inch below ground level. 
They .successfully survive periods of excessive or deficient rainfall during the 
mon.soon wliich would kill nlmo-st all little first-year seedlings. Tlio general rule 
now is to make nurseries for next year’s slumps in the current year’s coupe. 
These arc dry imrserios, overhead shade 1 eing provided in the* hot weather 
where necessary. In some oases, where suitable .sites are available near water, 
wet nurseries of a semi-penuaiiont nature are eslablislicd as a rescn*c. The 
ol',iecl in all cases is to have alriays on hand an ample .supiily of I '^'^oar old seed- 
lings suitable for slumping to ro.plaee casnnlties later in the monsoon season, ns 
well as to stoek the plantations on formation. 

'^paring — Spacing in plantations is now almost invariably (5 ft. X G ft., the 
onU important exceptions being Norlhoim Kanara where the’ spacing is cither 
13 fl. 'X C ft. or 9 ft. X 9 ft. and Pandh Mahals where it is still 3 ft. X 3 ft. 

^Tending after formation^— ks a general lulc plantations are weeded 3 times' 
in their year of formation, twice in the 2nd year and once in the 3rd year. Ex- 
ceptions are of course, made where inspections .show that nnnsnally dense crowtli 
of weeds, or ospeeiallv of crecners, necessitates additional attention. In the 
drier zoiie.s it is froquonlly possible to reduce the numbors of weedings required. 
Stumps usually develop two or more shootsl Surplus shoots, thoroforo, have'lo 
be carefully cut. oiT when about 3 to 4 inebos high, leaving enlv one to grow on. 
At the same lime the .surrounding soil i.s well nernfed. La^er the plants are earllicd 
up when about 9 inohes tall. Tu ospeei.nllv dry districts this earthing up i.s rlabo- 
lated to tako.tho form of a mulch, grass being mixed with earth, with the idea of 
reduciug ovnpnrntim oring to the soil packing. Badlv developed saplings are 
cleaned out in the 5th year. Of growth of species other than teak wliich has 
T.irpT 
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sprung up Jiohveeii Ihu lines, only sucli is cut huelc whicli is definitely liable to 
interfere -w-itli the leak, the remainder being kept for soil cover. In some places 
in Eastern Kanara soarings of Tepitrosia Candida between the teak lines have 
proved to he a quite suceesfiful alternative. After their hth year the planta- 
tions aie oarefullywatched by annual inspections, subsequent cleanings and 
cutting of creepers is done whenever required, and the first thinning of the teak 
made when necessary. This is usuallv about the 15th year, but may frequently 
he earlier where the growth is good. The present tendency is definitely towards 
earlier opening up of the teak than was formerly practised, though no hard and 
fast decision has yet been made in this matter, the optimum spacimr relative 
to height growth being still under study in series of sample plots The ob.ico- 
tive is to open up the teak sufficientlv to allow a solf-sown under-storey of other 
species to develop, and 3 ’’et not to sacrifice more young teak poles, at a size 
when they aic still not marketable, than is absolutely necessary to obtain this 
undei -storev. The latter is now generally considered to be essential to the 
subsequent proper development of the teak. Underplanting with particular 
specie>?, for which a good sale might be anticapaled, bas been abandoned as ma- 
satisfactory. No such species have 3 'ot been found which combine well with teak. 
Either tlioV become too strongly dominant {eg, Gmelina arhorea) or else are 
suppressed’ The uiider-storcy of self-sown species is legnrded purely rs 
nooessaiy soil cover, wbicli cau be lopped, or pollarded, or cut out, directly it 
shows any tendency to interfere with the teak 

Costs . — ^In distiicts whcie the coupes are sold standing a largo proportion 
of the co?l of laying the braiichwood ready for btirning is hidden in work carried 
out by tlie pnrebasers of the coupes. A variable proportion of the subsequent 
wovk'of burning, .souung, planting and weeding is also done by the portnanent 
staff It bas not been possible to obtain any figures whieb can be relied upon to 
include all such bidden costs. A fair estimate however may be— 

Bs 

Heaping, burning and rebunung branchwood and refuse 8 to 12 

Nurseries and seed . . . . . . 2|8 to 3 

Planting and weeding . . . . . . 8 to 12 

Or an .average of about Bs. 25 per acre of actual plantation ^ To this must 
be added the cost of felling unsaleable timber standing on the site. In Thnna 
district this uill be .almo.st negligible but in ICanaia it amounts to between Bs 25 
and Es 30 per acic. -Other districts will be intermediate bolween these two 
exh ernes T.aung 3 'a is hardly practised .at all except in the Kolaba distuef. The 
elTect oil cosls is to eliminate most of the charges for planting and weeding. 

Aftention is now being eoncenlrated upon the .iuslification for the heavy 
costs, wliolher actual or liidden. involved in the metliod of preparing the planta- 
lioii sites by he.aping and bnniing branclnvood. and suggestions are being made . 
that oilier methods might bo equally, or more, effective, at a smaller, or similar 
cost The precise action of such paitial sUTalis.ation of tlic .soil is still not yet 
dofinitolv decided by soil .«!cienti.'«1s. Tlic hyijothcsis, of Russell and Hutchinson, 
that desti uction of the protozoa in the soilpeiinits the aceelorated devolo]micnt 
of bacteria, is appaienlly not accepted as fully explaining .all the numerous 
cbangc.s winch OMur. It' is however generally conceded Ih.at soil rich in a groat 
variety of organic eonsti1uent.s respond best to such treatment This coilainly 
coincides with our experience. The method started in the Kanara forests, -whero 
the climatic conditions of oqu.able temperature and he.'iiy rainfall result in a 
climax forest of cvergi’ccn, which CA’idently supplies very large quantities of 
organic material to the soil. On the other hand much of our tealc grows under 
conditions of climate which mu.st result in very different soil conditions The 
differenee vill be not only in the chemical and physical characteristics of the 
organic and inorganic soil material, but .also in the nature of the soil popula- 
tion, especially quantitive distribution It is significant that the agricnltarist 
vitb his centuries of accumulated experience, has evolved a markedlv different 
technique in the preparation of the soil for bis field crops In the zone of hea^’y 
rainfall he pieparcs his seed bod by precisely the same method of heaping and 
burning brushwood (“ rah ”) and ploughs up his fields only shortlv before the 
arrival of the monsoon. May this practice perhaps permit undisturbed develop- 
ment of algae ? ^ In the zone of lower rainfall the land is ploughed up imme- 
diately the crop is lifted off it, i c., in. December and January, and the soil is left, 
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"broken thus into large clods, to the action of sun and air. This alone apparently 
suffices to rostoie a reasonable degree of fertility, though often farm manure is 
added. 13ut burning of brushwood is not practised for the preparation of a seed 
bed, even where there is an ample supply of material available close at hand. 
As in so many other matters, is it not probable that ordinary agricultural 
piaetice may iDoint the way for scientific investigations to evolve a modification 
of our technique i 

• • • • • • 


PAJPEB (IV). 

By H. C. "Watts, Silvicvltv,ristf Central Piovinces. 

Most of the teak forests of the Central Provinces arc of poor quality and 
the selling price per acre, even under a clear felling system, rarely exceeds 
l?a. 20 to "Rs. .30 per acre. Expenditure on artificial teak regeneration, except 
on an (*vperimental scale, ean jirobubly therefore only be .iustified in places 
whole the soil and diaiuagc are hufficieutly favourable to render it probable 
tb.it leak is likely to attain at least C. P TIT riuabty (50' — ^70' at maturity). 
Eoi these reasons, few plantations have heen raised during the 30 years period 
1900 to 1930 and these plantations were on little more than an experimental 
aenlo. ' 

It IS only dining tlic last four years that important teak plantation work 
has been undertaken. Under the iirescriptions of the Bilaspur working plan, 
approximately 30 acres a j'car have heen very successfully planted during the 
past four years, the system adopted being that locally knowm as the dona 
(or loaf cup) system, originated by ktr. Lokrc, the distinctive feature of which 
is that germinating seedlings are pricked out in April into small cups made 
of woven leaves The seedlings are allowed to grow' in these cups until the 
rains break, ivhcn the cups are themselves transplanted to the plantation area. 
In this w'^ay the young plants are subjected to the minimum of shock in trans- 
planting. The system lias given an extraordinarily high percentage of success 
and a more detailed account of it is submitted. 

Tlio South Chanda teak forests are among the most valuable teak forests 
of the Central Provinces. A plan prescribing conversion to even-aged forest 
W'as introduced six years ago but natural reproduction has been unsatisfactory 
and artificial methods, chiefly slump planting, have been resorted to on a large 
scale. 350 acres were successfully planted in 3933, 200 acres arc being under- 
taken this year, and it is proposed to plant up 300 acres next year. These are 
by far tlie most ambitious plantations ever attempted in the Central Provinces 
and a descriptive note wTitten by !^[r. Tasdiq Hussain, I. P. S., is submitted. 

The soil in both these divisions is chiefly quartz schist or gneiss. Bainfall 
averoi>es 50" to GO". The forests are chiefly of C P. Ill quality (50' — 70') 
hut occasionally TI quality (70' — ^90') Teak attains maturity at about. 5 ft. 
girth, tree.s over thi.s size seldom being sound. 

Bilaspur. — The * Dona ’ oi leaf -cup system. 

1 Gowral — Teak plantations have been undertaken during the last five 
years in the Bilaspur division, in which the forests are chiefly mixed forests 
with only scattered leak. The soil is usually schist. Only well stocked areas 
of C. P. 311 quality (,50' — 70') arc con.sidci’cd suitable for planting ; IV quality 
mixed forest (belo-w 50') is the prevailing tj'pc in this dhdsion and indeed over 
verj’’ large tracts in the Oential Pi evinces , hut in Bilaspur it is considered 
that such forests are not capable of producing teak of sufficiently high quality 
to justify e.\peiiditure on teak plantations. No atlempt is, therefore, made to 
fonn plantations in IV quality' areas or in blanks, l^ic teak plantations arc 
generally most successful in forests ivherc the previous crop consisted of good 
quality mixed forest with an undersioroy of bamboo. 

2. Preparation of site , — ^All saleable timber is first felled and removed 
from the area as caily'as possible in the w'orlnng season. The unsaleable 
material is then clear felled, all undergrowih being first cut. hack : as soon as 
this material is moderately dry, it is burnt, so as to clean the site by reducing 
to ashes all grass, twigs and the smaller refuse. . The larger material will 
mostly he left unhurnt, but the site will he sufficiently cleared for laying out 
and marldng the planting positions. For demarc.Ttion, a Gunter’s chain is 
LirRI 
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user] :ind n .‘'pjicinjr of (>.d fl. {]<) Ihlk.'-j Siidi nialcos ta.viiig 

out with ji ^•hal^J f-asy and ro(iiun>s cxnolly JOOO phiifs Jo the iicic. Pegging 
llu' I’m (.'ic]i jdajil i.** foniitl ^lnnm*^^ary ; IJic position is morely mailed 

willi ji low sh'okos ol n jnclMiNe. wliilo Ujo fliaiii i*. miL'idu-fl. and it is found 
Jhat Iho marks romam Msiljlo nntil ilu* planl.s aro ynl mil t*arJy in ilio rain.s. 
Lmge pill arc iiul dug, Iml Muall pits, llie fcizc of tho tlmin'oi loal cup (4" 
diamotm- and -1" deep; aro made at llio lime of planting, •when the soil has 
been .‘softened by rain. Alter I he planting .sites ha\e hoeii marked, the niihmnt 
wood is out lip, and heaped evenl} at each site. 'I’he heaps are fired a few 
days befoie the lir.':! sfioMois aie expected ia .lunc : earlier burning would 
le.siilt ill the ashes being blown away H is found that this .seeond filing 
greatly rednees the oxpendiluio on weeding and the eost of logging is thus 
more than repaid. 

. 3. Cullrcltu)} of firnl ai}tl pn'ptnatinv of (lovof -. — The .coed is eollee,iofl 

locally, as lav as pos'-ihle from .specially seb cted inarhod ticos ; but Mjeore 
and Nilainbni seed givet the best lesnU.s in llilaspur. 'I’lie tlnno'- or leaf cup-*, 
are made at tongli old leaves, young leave> luiu" useless fur (fie jiurpo-sc. as 
they would lot in a few diijs Polos {Pvlto ffohthsu) and bmiiJl bait leaves 
ale foniid most ‘•uitahle and these are enUccted and stored during the wintor. 
U'heu iho doi'rts’ are ^ireparod the leaves nui*^t first he inoi<leni'd. A (Jova 
ro-piin'S nhoiit four leaies and is about 3 to 4 inches deep, 3 inelies acro.ss at 
the lo]) and 4 lUtlas at the bottom, Tbin bnitiboo ‘•pliiits ari' u‘>od to fasten 
the leaie'i iog-dher, and the leave- me doubled in rveiy p.an of the dthi/t 
W'omiMi and ebilclien earl do this woib .and a dniia can be maih in about half 
!i minute : the isi'-f is llienfoir- nf*« gnat. I'.efore filling with raiih, the 'h'l.o 
is jierfor.iird <it the lioliom to ;j11‘»w drabuige of water.- Thr iMith ii-e,! in 
the lUuio i'J jmv-rlered anti .‘^ifled and stmiglheiie.l by tin* .iddflion rf J'-"f m iidd 
and cow maniiie. 'Die jnoiHuliou ii’-od is * paits r.irth, oiu’ j)arl le.'if mould 
and one juirt manure 


1 . i^oit.iio ht Ihr f/i,/-/i"--\Veatbeicd teak i- ‘yWii oi -pread in bcsls 
in a nursery abmil the middle of Apiil and watered daily ; ,is Koon ab gormina- 
lion .stalls* the geniiinatiim ‘'eed'* in winch the v.id'ele or the cotjhdons have 
begun to appear are gently pieked out and iilantod in Ibe doim.s’, one in eaeJi 
doan It is in tbe /torn it-ilf that the radicle rmoi- the ^oil mid tlie cely- 
kdon.^ aie tb-t expo-ut *. a- the dfums are nlb-d w'illi the ‘-eedling- they are 
jdaced on r.nckN of b.iinl’mi tiittru' le-iiug nu eio-'* nleei s of IS" mrlh .imi thus 
r.nsed .ibout d iiirhes abins gnmuil level. The don.j um-’ on no acc<>mit he 
placed on the groinul wheu- ihe iii]i root viuibl pi-u*'lrMli- the dom and cater 
the soil. A 1(Pla tO feet Imig and t feci wide can carry l,(liin dojoM. To m- 
gnlaie Ivausplration, gni*-« son-ui'- 7 fe«‘t liich anil -i inelu*'! line’: are erected 
all rnuud the site wh'ie tlm dona- .m* l-«‘pl. in oi(b‘r to bvisik the force of 
winils, and in vciv hot i Tnfrhe.ad ‘•ladier fs .oPo niovidi-d agtiiiisl e.'c- 

ces‘=iip sun by erecting nwr lii*b.ds bamboo «:ni*cas so wtiven a'- to break the 
Rtreiigih of tile .sun but not emiiph fclv i«i oclndc it, Tiii'- overhead slaadc is 
remover] as .^oon as fhi* weatlar beconie'- cloudy fri* the jiltiuK nie '•ufiieiently 
stioag and in aiiv ca*-!' mils' lie leunnvd by the iMiddli- i»f .Iiiius In lerv hot 
weather the ground ,nnd the gr.i'-'' sejoni,- mii rduurling the plat ate waleicd, 
to ifiliu'O liaM-pii.ition. TJie ihr./j plants rlums»>lvi',s are watered at least 
once a ilay, a v..ateiing can with a fine rose being used 


."i. y'f/m.spjna/ijir. — The plants cnnlimte to glow in the d/.iw tor fi or -‘1 
week- until (ho rains break, vlnu the ludglu should bo about d to S mchc'!. 
As soon a'^ the laiiia break the dovn^ an* «’nrried to tb.c plniitatioii silc. th" 
leaves Ilf the (Iout tmii off, jind (he tdniits luit nut into pits of the oanie sj?.-* a.s 
the dnva- Ihcni'-i'lve*! The gre.il .advantages of thi.'t avstein .aimear lo lie tb.it 
the iibauli! aie suhioeted Jo htlb* i»i mi di'-tniliani'c at the lime of Iraii.splnuling. 
winch !«? an exceed i ugly simiib* oiieiafinn. Tlnx' arc abc.idv fi or S niches 
high when plnuled ».til, and llnis hax'o obtained a sl.ai'l .Mgainst competing xvecds. 


G. 7recf?7i)os'.— Gi.a*:*! and we^ds are pidled out hv hind as .soon a.- fhev 
have grown ^n/riciciitlv high to make this ]inssibte. foimi 'c .shoots aurl seedl- 
ings of inferior sjiecies and bamhoo.s are cut onlv when nelually interfering or 
likely .soon to inlerrere with the teak .seedlings 

7. Co.9/s.-^ Average total costs, including weeding, have been about I?s 14 
Tier acre Thi.s’ is moie than double ibp Pouth fthandi costs, hut the spacing 
lias been C' X G' compared with 12' X 12' or IT X 15'. 
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Note hy Mr. TnstJjq JJussaiv, T.F.8., on planlivp and nursery ivorh in the 
Allapilh Ttaugc of the South Chanda division dining 193d. 

Tlufl note summarises preliminary -work done durinpf tlie liot weather, 
1934, and the work done at the commencement of rains. The programme of 
work for Uiis year included : — 

(1) Planting of ahont 200 acres in compartment 33. 

(2) Eeplacoment of casualties in Iasi j'ear’s planting area. 

(3) Eaising about 80,000 seedlings in the nurseiy at Talwara for use 

next year. 

Conipai tment No 33. — ^Thc senial in the coupe was sold standing to a 
contractor who did not vacate the coupe till the middle of May, thus delaying 
the preliminary woik. All other species including bamboos wore clear felled 
departraeiitally by the end of March. The coupe Avns burnt on the 17th kfay. 
TJie liie -was not sufliciently severe and in places even bamboos and thinner 
branches were not burnt. 1’hese were collected in heaps and icburnt and the 
bigger logs dragged into nalas by elephants. Those operations wore com- 
pleted over about 70 acres only as the rains broke and firing bec.iine impossible. 
There was no time for either staking or pit digging and this work had to be 
carried out at the time of planting : slaking is essential but in South Chanda 
the digging of pits is not neccssaiy. 

IPlanting stai-tod on the 201h June. About 5 acres were' planted with 
semal donas (leaf cup-plants) and about 3 acres with teak donas. The rest 
of the area was planted with teak root and shoot cuttings These were ob- 
tained from one-year-old nursery plants, fieveral thousand plants which had 
roots too thin for putting out as stumps wore tiansplanted with the root 
system, ns far as poa.sible, intact : the.se mostly failed. All the nursery plants 
put out as s+umijs or Iransplanls were from the local seed. The leak donas 
were from seed ohtninod from Nilambur. 

Over about 130 acies the spacing Avas the same ns last year, namely 12' X 12'. 
Over the rest of the area spacing was increased to 15' X 15' as the total number 
of plants in the nursery was about 60,000 and at least 20,000 plants had to be 
reserved for replacing ea.sualtio.s m eompailmonl .'12-A and 33. 10,000 teak 
donas had been got ready in Anew of this shortage but they were made a little 
too late in tlio season and noA\’ palas {JSuiva frondosa) leaA'os had to bo used 
so that not only Averc the plants not big enough but the ti’CAisport in carts to 
tbe eonpo resulted m lienAw casualties. Cairymg in Jcairais Avas tried but the 
donas lliis year AA'ere loo big and only 1<l — 12 conld bo, carried in tAro baskets ; 
only 500 donas were put onf The dona tcchnicpie this 5 ’'car AAms in accordance 
Antii Mr, Lukre’s note Imt the Avork Avas started late. Seed Avas put out and 
watered and directly the radicle appeared the seed Avas transferred to the 
dona cups. Unl'uilunnlcly it Avas not foreseen early enough in the season that 
donas Avould he rcquiicd. Old leaA'cs bad not been collected, and the .seed 
was not put out to gcimiiuite until about the second Avcck of May. 

The technique of stump planting Avas the standard technique for this Avork 
and need not be described. The Airork Avas simple as nursery plants AA'^erc 
aA'ailable The Aveatbor coiubtions AA’orc also ideal. Excojit in the last week 
it lained dimiig the night Avliile tbe AA'cuthcr during the day Avas cloudy. 
Planting started on the 20tb Jnn(» and was eomplolcd on the 3rd .Inly, nolAA’ilb- 
slanding some difiicuJty about tools and although slaking had to be done at 
the time of planting. Much lawitch {Afucuna prnrirns) came up after tlio first, 
fcAV shoAvers and Avas eradicated. Weeds AA'cre coming up fast Avhcii the 
coupe Avas in.spuclod on the 6th July and a Aveeding has since been carried out. 
About 95 per cent, of the cuttings had already sprouted and those put out on 
tbe first day had 4 — 6 loaA'os CaMialtic.s Avill be loplaced at tlie time of Aveed- 
ing and about 6,000 plants have been roscrA’-ed for this jjurpnse 

Snnal donas Avero put out in two alluvi.nl patches but these also Avere pre- 
pared rather laic. Seed Avas soAvn diioct into donas. Tt gernnualed Avithin 6 
days and the plants were put out about one Aveek after geiminating. The seed 
might just as well IiaA^e been soaaii dircc4 in (ho coupe as percentage of germina- 
tion is high. 

Compartment No. 33-A {193.3 plantation). — This compartment was token 
up after compartment 33. By the 7th of July, 12,000 casualties had been re- 
Lirni 
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placed over about 130 acres : last year’s spacing was 12' >< 12' and about 7C 
per cent, of the plants put out last year have survived. Manj i^lants died 
back but came up again M-itb the lams, and the success of the woik in this 
coupe is assured. The smallei plants are being weeded and overhanging bamboos 
arc being cut over all the plantation. . Casualties aie all being replaced with 
slumps or transplants ■ as the weather conditions were favourable, the trans- 
plants arc doing well. 

Nursr)-!/. — A new site was cleared dining the hot weather. The beds 
wore thoroughl}’- worked to allow the roots to penetrate the soil wuthout 
forking. Last year when the site was cleared and the beds were prepared in 
July, the teak plants were badly ^'own, the tap i oot having branched super- 
ficially. The beds were manured •with ashes 

The seed available was this year’s local seed, last year’s weathered seed, 
and about 800 lbs. of unwcathcred Nilambur seed Weathered seed -vias so^vn 
direct in seveial beds in lines 6" apart Local and Nilambur unweathcred seed 
and some w’eathcied seed was spread out thickly on beds at intervals of 5 beds 
the intention being to prick out the gciminaling seedlings into the adjoining 
beds 

The weathered seed germinated excellently, giving almost complete lines 
and the unweathered seed was also germinating hy 6th July. It -was expected 
that germination would be later as the beds had not been watered and the rains 

not start before June 20ib. The Nilainbnr seed put out for donas in tlia 
middle of May and legularly -watered, germinated profusely ■willuii a fort- 
night. Priclung out stalled about the Isl July, and over 90,000 plants were 
piickcd out. The nursery piacliee lias now been more or less standardised 
and the recurring expendituie on the nursery will bo negligible. The expen- 
diture on pricking out thi^s year was about Bs. 20 

Suggestions for future work. 

Plantation — The following planting programme should bo adhered to as 
far as possible : — 

1. Tlie coupe should bo clearfellod by the end of February. 

2. Scmal should not bo sold to a contractor, as bis presence in the coupe 
interferes with preliminary plantation work 

3 The coupe should bo burnt towards llio end of April. 

4. The nnburnt material should again be collected and burnt in heaps and 
the coupe finally cleared by the third week of May. 

5 It is essential to stake the area in advance between the last week of 
May and the start of the rains Staldng takes as much time as the actual 
planting. If the area is slaked in advance it is possible to plant 40 asies a 
dav ■u'itli about 120 coolies. 

There is a general tendency for subordinates to attempt to put in slakes 
in straight lines As wo are raising a forest plantation and not a park, a.s 
long as the stakes arc 12' by 12', precision is unnecessary. 

6 Advance digging of pits is unnecessary The pits got easily choked 
and have to be redug. Pit digging is mo.st economically carried out at tho 
time of planting 

7. Stumps must bo at least V' in diameter : otherwise they fail. 

Nursery. 

1, Tho beds from which plants have been removed should be allowed to 
weather till well after the rains Avlien they should be levclfcd up and manured 
with -wood ashes and weathered cow dung 

2. "Weatliered seed should be thickly sown direct into bods in lines. 

, 3 Unweathered seed .should be spread out at intervals in the nursery ' 

Germination of this seed is irregular, excepting of Nilambur seed, which ger- 
minates well. 

4 No watering is necessary. Seed should be sown in beds or put out for 

germinating towards the end of May. . ' ■ 
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1 Q'hc following tools, etc., are icqniTocl for 100 acres of plantation : — 
Pickaxes . . . . . . . . . 30 


Shovels 
Crowbars 
Axes 
Machets 
Baskets 

Tile average niirpory and planting daily tasks for a 


30 

50 

30 

2 

20 


I'ooly are given below 
These averages are liascd on the actuals of this jilanting season : — 


17 aiU 7 P of iaftk. 

Digging stamps from the nursery 


QuanUiy oi No. a cooly can do daily. 
150 — 200 according to size. 


Pulling out stumps in the plantation . 100, inchuHng digging pits at the time 

of planting. 

Staking, including cutting of and 80 coolies completed about GO acres 

carrying of stakes from the forest. with a spacing of 15 ' X 15'. 

Piicking out he»‘dlings in nmsciy beds .. 800 

' The average coat of the actual planting including staking this year was 
.about T?s. 1-S-O per acre (exclndiug imraerv work). The total cost of labour 
including nursery Avork i.s under Bs. 5 per acre 

Addfvdwn hti ilfr. C M. Tlarlow — A. great want that T feel and which T 
think mn.st he felt bv others is a tevl book of somi‘ kind on the silviculture of 
teak, particularly uith relcienco to its regonerntinn both iialur.al and artificial. 
Wbonovor any question arises one at once realises that there is nowhere 
authoiilntiveiiook that one can look for an answer except Troup’s silviculture 
which is quite out of date as regards teak 

T take it for granted that the need for sneh a text hook will he evcrj’udicre 
admitted and the form of disenssiov at the Oonferenee should be regarding 
the lines on which the question i.s to be tackled. For many renson.s it w'ould 
ho desirable to have all information from all provinces in one volume but 
possibly such a w'ork Avoiild become uinvjoldA in .sj^e. On the other hand cer- 
tain provinces might prefer to produce their oavii work primarily for their oA\m 
UPC, The important m.atter from the DWsional Ofiicer’s point of view’ is to 
have a hook of refcrpiiee fiom which all the up-to-date information wdll he, 
available "^Vlial wt want in the Central Provinces for example is information 
in a liandv form about the inetliods emplovod for artificial regeneration of 
leak in Nilamhiir, in Burma, the Bombay tah methods, the Gorakhpur methods, 
the North Bniinir method.*:, efe. Then there is the over-recurring question of 
the lieatment of teak seed, the need of weeding, the effect of late Avoeding. 
We lose a lot. noAV bv having to loam by onr oahi mistakes ^ Avhicb could be 
aAmiilcd if aa’c bad n reliable text -book, kept up-to-date Iia' re-editions at reason- 
able inlerA'als. 

T suggest. Iben for diseiissiou the foim in Avbicli such a book or books are 
to be produced and the agency of production. 


PAPEB- (V). 

. Jiy C, K. ITojvrrnw, Silvirulturisf. Ttcnyal. 

Cliiltagong Hill Tracts is tlie only diAdsion AA'lmro teak is being put out 
sysIcmaM'cnllv on a large scale and tlie.se notes refer to that diA-isiou only. The 
method rmploved i.s ‘ lavnyya ' nud there are no departmental Inimayns'of trnJc. 

Snil.—Thp soil varies from clay to clayey loam on Ipa^oI ground to snnclA' 
loam ns'cr snudslone on the rlopes. Ilumns is ab.'.eut. The claA’ey leAml ground 
is to he fonnd neni the bank.s of streams and is often AA'aler-logged, and foal' is 
eoiifmod to the slopes oiilv Avhere the gi-owdli is best. 

Clhnafe — The toniporatnres are high and the humidity groat. Tlic cold 
season ia short, there are no great extremes of tempera (nre hut A-ory heaAw deAvs 
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mpchaniral thinnirQ hoiiig all forlrod. badly canliei od, misphapod and snppre&j-pd . 
trees, -which should he lomovcd Trees on the crlue of a blank must ho loft. 
After the first tliiimnip; in a normal area the spacinc; of 6' X G' -will he changed 
to tho diagonal 8!' X 8]'. The second thinning will again bo ns mechanical as 
possible by the removal of trees in each alternate line. e.p.. 2, 4, 6, etc, reducing 
the spacing to 12' X 12' Teak must never be allowed to become ci own-bound ns 
it has deliiiitelj^ been ]jrovod that teak that has once been smipressecl does not 
rpsptmd to a thinning for 3 or 4 years and so much increment is lost. Thinning 
should Ihereforo be so done that the canopy is not completely closed until the 
year before the next tliinnino: is due In the ease of teak all suppressed and 
domiiiided stems should be lemoved in Ihiniungs as this species suffers from 
so many posts and diseasps which may become epidemic ; these arc nsnally 
spread from those trees that are sickly and haye not got full room for their 
development It is essential that the floor of a teak forest should he ivell 
covered bj a faiih dense nndei storey, otherwise the snrfaeo soil is soon washed 
awav and roors bared. In Bengal we are lucky in that bamboos come nji over 
large .'UPas and have formed quite a dense undergrowth at the end of the r>th qt 
Gth year, jirovidptl iho fiist thinning is heavy enough to lefin sufficient light to 
encourage ilie growth of the bomhoos. 

The average cost per acre of leak lanngj’a plantations in the Chittagong 
Hill Tracts division, Bengal, 
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Repot f of Dohafr. 


Raiiuci’ oor —He^orp I speak on the subicet. T have to state that T have 

very short notice I believe it was intended that 
the t-’Oora reurc’senlalivc should move tliis suh.iect, but he is not - present ' q-u 
account of illnoss 


i I I 

The raising of teak plantations ha.'' bpe-n fnirlv ‘’uccessfnl nlmo«it from tho 
Very ciimmciu'cmenl -111 all the proviii'*p,s winch have urdeitnlion this work on 
a argo .‘<cn c. ms a result of receut invest i^alions, it has been pro-''-Pd that 
to ensme successful stoclang of teak plantations; a good and unifoim bub and 
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the use of good .slumps arc essential. If these two items are carefully attended 
to, it can bo expected tliat a fully blocked ijlaiitation will bo easily obtained. In 
my (ipnnoii, there arc some other small mat tors which leriuirc lurlher investiga- 
tion and adoption chiefiy on ilic score of reduction in expenditure. The first 
point 1 should like to refer to, is the qucsiioii of weeding of plantations. As 
most of you who arc pieseiit licio know, weeding is a laborious and expensive 
item ill I’lie raising of plantations. My leuiaiks are made mainly with refer- 
ence to plantations raised cleparlmcntaJly, i.e., where all the operations aie 
conducted on jiaul labour. TJic general practice in Alysoie is to ha%'o three 
wecdijigs at fniily ccpiai iiiteivals m the lirsl yeai of the plantations, two 
wecdiiigs in the second year and one in the Hurd year, when if the plantation 
is fully blocked it is expected that no other expendituic will be required to be 
incurred until lliiniiings are to be carried out. 

The second point Avliich probably requires investigation is the replacement 
of failures. In tuc lirsl and second years of plantations, if, on account oi soil 
conditions oi lor any other reason, there should be a iailure, is it desirable that 
labour aud tiiiio should be siieiil in introducing leak in the second and subse- 
quent year of ll'.e plantation ? Would it no! he advantageous to encourage 
other growth iii such places to obtain a useful mixtinc I 1 behove some iisulul 
invest tgntioii work may be carried out on these tuo points uith a view to stand- 
ardisation and reduction of exiienditure. 

One other question that is now pressing for solution is the introduction of 
teak ill the so-called (hu'iduou.s loresls where DctnlroiKtlamm, bamboo 

is prevalent. 1 do not llniik wo have very niueh in the way of record of the 
effect of the small bamboo on the growth of teak plantations. In Mysore 
advantage was taken of bamboos seeding some years ago to introdnec leak in 
piitclies hy bn''iijng the bamboos but our latex cxiiorieuco in the last 10 yeais 
has shown the cnoimous oxpenso in maintaining these patches. 

ilfr. Lainic. — In a nolo that was seni ini gave a summary of the procedure 
in Madras in throe divisions, Nilambur, Wymiad and Mount Stuart (.^cc 
page 2!i0). iVhilo conditions in tlie.>?e three mens vary very much, the methods 
adopted aic lealiy very similar. At Nilambur previously, up till about 4 or 5 
j'onrs i.go, plantaiioiis ivore almost all lornied by ciiliio iiaiKplaiiting but since 
then Unit moihocl lias been almost entirely dropped. It has been found uiiroU- 
ablc. A break m the monsoon causes a very largo number of failures. Sulise- 
quently dnecl sowing and sluinii planting were adopted. Direct .sowing was 
done iiioio than .slump planting up lo Hie last year or so but Ihcro is a tendency 
for stunq/ plaiiling lo increase. S^timip planting Jins been practised in places 
for a nninber of years now and has produced succescful plaiilatioiis. 1 can give 
no reason for stamp planting being done in one flivJsion and direct .sowing in 
another, bm at Mount. t^Uiarl, entire trnn.siilaiiting qnile out of the qin'.'^iion. 
The :non.‘*iJOii is too iiinelialilc and diiect sowing was done there for many years 
and did not give .satisfactory results. Eoplacomcnts very often Avero as iniicli 
,as 100 lo ISO’per cent, in the tir.st year-— that is to say that the plants that were 
replaced liiul to be ro])l!iced again — and now onlystuinp planting is done. The 
gcnor.il leiideiicy, Hierofovc, in Hie province is to go ovei lo stamp iilantimr. 

Jlegaiding .spacing, G' X G' is adopted at Nilambur and in the "Wj'iiaad. At 
Mount Stuart teak gioAvth is slow and weed conditions arc very much Avor.se 
than nnyvliere else.’ iV X 4Y rpacing was used for many yea'r.s anil only 
recently have Ave gone to G' X 6'. In the foAv yo.ar.s that avo haA'c tloiio 
G' X G' plaiitiug our experience has indicated stiongly that avo ought to go back 
to dV X *J1' e.spa''.eiiieji| because in the second niid third years the lending coals, 
creeper ciitHiig', etc,, arc .so much liiglior that they, move than counter.aot Hie 
extra expense of plant inc, at the elo.srr e.sp.acomonl. Tliere are strong indica- 
tions ll'at this chmtgo will bo necessary but this has only veconily lit'cn vi'nlised. 
We did some cxperinienis on leplacem'mts at Mount Stuart in Avliicli casnallie.s 
replaced b^' .stnmp.s in the second year Avere observed niid measured and it was . 
found tliat a very small perceiilago T think IP per cent, of the second year’s 
replacement. s .survived and Hio.so that did sur\uA*e did not lalco tlnnr place in Hie 
main crop. Noav in Palgliat avo have repealed (hat exneriment and there Mi-^ 
result IS enlively the oppo.sile — Hie percentage of suiAUA’nl there AA-na OA’Cr s’O. 
So it apjienrs that you cannot gonerali.se. The thing Ims to lie done aecordinir 
In local condiHons A great advanee has been made in the last Iavo A’ears in flic ‘ 
quesHon of early slump planting of teak. Tn all three localities* mcniieiiaf 
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above we Lave conducted numerous experiments and an article appeared in the 
Tvihan Forf^tlo on this subject ahoiving: that stump planting of teak early in 
Apiil gives the most successful results In a normal season you can do' the 
plain mg m April and you get vcvv nearly double the height lay the next Jiot 
leather ’’i'hih last year has been a very good test of that It has been a very 
seveio hoi weather. In Nilambur they planted their slumps in the first week 
of April and 1 Ihink ahoul 90 per cent, have failed But they did not get any 
apjiroeiable rain for a long time after planting. At Mount Stuart stumps were 
planted 111 tlie brsL two weeks oT April They got about 08-in. of rain on the 
16th of Ainil and tlicreafter only one or two very small showers in the next six 
weeks The le.siilts liavc heen excellent Tt is the most successful plantation 
so far made tJiore Stoekuig is over 95 per cent, and the plants now average 
nearly 4'fl. in height 6 months after planting. T might mention that at 
Nilambni they planted some more plants ahont the 20th of April and they were 
very .MU‘cossfnl, so that it appears that it is (inito safe even in the worst seasons 
1o plant tliG slumps from the 15tli to the 2001 of April. At the last conference 
it was .sl.-iled lhal we had had considerable difficulty in rogeneralmg the second 
rotation of idaiilation leak at Nilambar. The chief point was that -we did not 
get II good bum Begrowlli of weeds was very bad and the growth of the teak 
was so slow that there were numerous casualties. Those difficulties seem to 
have disappeared almost entirely. It is rather difficult to state the reason but 
I think it is chiefly due to improved method.s of weeding and the use of slumps, 
and now it is ivtually easier and cheaper to raise a second rotation plantation 
tlian a lii.sl rotation plantation. In a second rotation plantation the saving in 
cost is mainly in the clear felling There is no bamboo^ forest, and the clear 
felling co.sts .‘lie verv lou TJic revenue again from selling the small wood 
more than eounlcracts any extra expenditure in formation on account of 
weeding wJiicli might losult from the lack of bum. The bum is very poor in a 
second rot.itiou plantation but wo do not mind that. We have found that by 
intensive weeding we are able to gel tbe plants up and they are just as well 
advanced a.s tlm lirst rotation jilantalions by the end of the first year. In fact 
on the whole i aHior lietter. 

A good bin ii is undoubtedly very boneficinl and we like to get a good bum 
if wo can, but we find tliat in idaoes where tbe burn has been too intense tbe 
soil has been lendmod .sterile in some way. jifter the plantation has gronm 
for a fen nionths you can go over it and you nill /ind places which liad bad a 
model atp burn wlierc the plants are yen’- bealthy indeed but in place.s with the 
poor burn and also with an excessive burn they arc much worse. I think there 
is a good deal to be done in tbe way of trjdng to get as even a, burn of the light 
intensity over as laige a portion of the area as possible. IIow much expendi- 
ture will be involved in spreading over the material is a matter which will have 
to bo gone into. 

Ml. Wafls — The most important thing to do now is to pul nil the informa- 
tion together in a form available for provinces, 

!\Ir. Champion . — ^Tbis item has been treated rather nnkindlv in the wav of 
covering of the ground licfore the conference, but Avith the exception of the 
two important States of Travancoip and l\rysore which T have quite recently 
visited .and collocling th'* necessary full notes, wc have now up to date reports 
from all provinces on tln.s problem Tbe obvious features of the reports as a 
whole is one that could oa.silA' bo foipseon, namely that in different parts teak 
plantation Avork nccc.ssilales diffciont methods T personally think it is time Ave 
had a snimnary becau.^o avo Iiua’c manA-' iuslanees of improvements in technique 
and plantation methods being developed Inllv, in one place and only very slowly 
in another 

With vemird to earlv planting of stumps we Iiua^o been told that in most of 
Madras porh.ips, and all OA'cr Tiavancore, it is the best method under practi- 
cally all couddions. Other areas are less faA'ournbly situated and particularly 
Avhcie there ’s a hot summer, it i«. lisky. We find in the U- P. lhal "probably 
onlj' one year in 3 or 4- will gh'e good results 

It Uicroforo appears that, the best step for us is to" collect all the UA'ailable 
infoimalion on these A-arious development .s, Anth the idea that Avitli this informa- 
tion ofiicer.s bi any pari of India can obtain useful suggestions as to methods 
that ought 1o be tried out for any particular locality. At the same time maiiv 
of the points iiivoh’ed necessitate, for a satisfactory solution, systemade work- 
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on the best Jines we have at our disposal, and oidinanly they involve repetition 
over several years. 

A great deal ot teak plantation work iiorn the exijerimontal side is done 
by the divibional oflicer -with or ^Yithout tlie collaboration of the research officer. 
But research work done on these lines, valuable as it is, is liable to lead to mis- 
taken conclubions and, therefore, 1 think it is most important on this subject to 
see that, 1 here is close co-operation between divisional officers and the roseardi 
stafl". It is extraordinary hov custom has varied from place to place. It is 
also surprising how frequently plantation spaeing has come to 6' X 6'. Provinces 
which have done 2' X 2' and provinces that Jiave started with one chain b}" ]2 
feet, all seem gradually to work hack to that central ligiire of 6' X 6'. Mr. Laurie 
mentioned the probability that in coitain portions of the Madras ‘ Presidency 
a closer spacing would need to lie considered, and he gave the ground that it is 
ultimately a question of cost. Jf we can i educe the nett cost of a ijlantation, 
by closer riiacing, without any concomitant disadvantage, then obviously we 
ought to do it. And cxactlj' the same thing applies to wide spacing. The insual 
argument advanced iii favour of close spacing is that it cuts down the weeding 
costs and that any suhsequeni- disadvantages ean bo olnnated by early and 
extensive tlnnning. while wide spacing usually meets with the general ohjoclion 
to the shape and lorm of the teak. That point wm.s investigated in the .Tava 
GxporimeiUs and woiidng with .spacing^s such as we liavc, 9' X 9' and 
12' X 12', they wore strongly opposed even to 9' X 9' hccause it resulted lu more 
or less tinting and bad shape of hole. It is a question Avhich could easily be 
taken up by ihe lesearch Inauches and it is one on wiiicli wo in India have very 
little iiiformatjon. 

The question of replacements of casualties is nnolhci intcrestmg one. We 
had tw'o examples quoted of contradictory conclusions which iirovided another 
good example of the danger of generalising from the experiinonls carried out 
in one place under one set of circinnslances, paiiicuhuiy if it is not under the 
supervision of the lesearch officer. Iteplneenieiits in the current year are of 
course on a difiercnl footing to roplacements in Jator years. 

Mi. Homfraii. — I .should like to bring up the question of iaungim labour 
with those dillerenl methods of sownng and iilanting in the fir.st year. We have 
chopped and ohniiged a lot in 35engal LTp to 1931 we did direct sowdng and W’e 
gave the cultivator a corlain amount of seed The D. I*’. 0. in 3931 thought this 
unnoce.ss.'iry expenditure and got (he cultivator to take up the method of trans- 
planting. The idea w'as t!ia(_ he felt that by putting idants in straight .away 
he would f-ave expense on filling on account of had germuiafion of sceA 
Experience sliowa’d as in j\radras that short droughts may cause heaAW casualties 
to the Iransjihmth. As (o the que.stion of growth, the plants that did .survive 
were definitely inncli bigger than tlio.se m the direct sowing but owing to the 
number of in-filling the average growth of the crop.s w’ns very irregular. An- 
other point was that during the iauugjjn you have only a limited amount of 
labour as a lulc and we found that ow’ing to the little transplanting wo eould 
not get our secoiid and third year w’oediiig done wdth the labour and those ivcre 
being nogleclcd and .s lot of damage done by woods. With the laimgtfa method 
labour must not he completely subordinated to need of the deparlraenl Sowing 
can be comjilei od by the middle of May wdiorons transplanting cannot be done 
before the end of ,lnne and that is exactly the limo when the agnc.ullurist wauls 
to put dftw'ji his paddy. Transplanting uui.si nctiudly be done at the oulv timo 
ho wants to do his owai work. Thereforo sow'im; is pro Porn bio. 

Then the nuostion of stumps ; w'o. found that .slumps put out in the first 
week of Apiil have done excellenllv and growth for these is bc.st. As regards 
spacing, with anything loss than (f >' fi', you get tlie low brauehe.s formed and 
they seem to jicrsist. 

Mr. Smglhvs. — ^I'lie subject of ie.ak jdnutntinn locluiique in the United 
Provinces is ^'ol•y important to us beonuso in the last ten years we Imve .started 
teak plnntnlimis and w'e nie lucky to have the ex-jicrienoe of the other provinces 
to help us. The scale of the' work ivi' are doing is indionted by the fact that 
we get 3.'50 maniids of .seed every year’ from Burma, supplemented hy seeds 
from our own plantations. Wo plant eveiywhoro bv stumps except in lovnqya 
areas.* Wo arc trying to fill up areas of saJ by putting in leak stumps. Our 
spacing is'alw'ays 6' X (5'. As regards early planting w-o tried that on n pretty 
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eixteiisive scale under various conditions, and we found practically everywhere 
that the poj coni age of success was very small indeed. Although we found that 
the growth of those that sunuved was definitely better, we coidd not adopt 
this method of early planting owing to the large percentage of casualties and 
we have to go back everywhere to planting at the break of the rains. The 
conditions wliitli we consider very important are soil and climate. We have 
tried leak i tlnrik in every type of soil, but now we are malang teak plantatiojis 
on the belter quality areas only. As regards second rotation plantation, we 
have only one case. At Gorakhpur the second rotation plantation was entirely 
natural. The pl.iuts came up in millions and crowded the whole area and the 
growth of the second rotation crops promises to be infinitely better than the 
lirst original crops. 

As regards the teak m taungya, our difficulty is that in two years the plants 
are so high that they interfere with the cultivation and everj'ivhere the culti- 
vators object to being turned out so soon on to a new area. The point about a 
good bum hardly ever arises. If we have a chance of burning we do- so, but 
usually tJiere is nothing to bum. One difficulty, of course, we have had. Even 
as tar as Goraklipur we get exceptional years of severe frost where plants up 
to 25 feet high die. That is liable to happen one year in 8 or 10. 

Mi. Osniaston . — We plant 6^ X 6'. We have good plantations, as 
Mr - Champion mentioned just now of 12' by one chain and they are growing up 
very well now. They are about 30 years old. But we do think that is much too 
far apart. That was a sort of prelimmary work when the object was probably 
to cover a large area at as low a cost as possible. We have taungya in 'Pun, 
where I tliink tJiP spacing is 6' X 12', and that, I believe, is doing well. And as 
to planting in llie shade, there is an interesting experiment (15 months old) 
being earned out in Palamau The D. F. 0. wants to introduce a more 
valuable species into dry mixed deciduous forest of low value which is being 
woikod under copicu. So he under plants with teak stumps 18 months before 
the crop is due to be coppiced. So far it lias been very promising and the teak 
has come up v.'ell in the shade of the dry mixed deciduous forests. And I hope 
when the ci op is coppiced the teak will shoot aliead quickly and will not require 
the weeding that would be necessary lif teak were planted after the standing 
crop was coppiced. 

The only other intei’esling thing Ave arc doing at present is in the Angul 
and Puri division.s. Our costs are rather high in departmental planting being 
about Us. 35 per acre (including jungle clearing), ■^^^lon done by the taungya 
process, the cost Amiies from Es. 12 to 19. So to reduce costs we have started 
an experiment oJ planting turmeric Avith the teak It requires a good- deal of 
cultivation before you plant the teak. In May to June after the bum the ground 
is ploughed 3 or 4 times before llio turmeric is soAvn. At the break of the rains 
the teak i.s put in. The turmeric then groAX’s up and roaches a height of 21 feet 
by NoA’ember, Avlien it dies doAvn. It resprouts in the succeeding rains, and is 
harvested in Jl.urch of the second year. The approximate cost'is about Es. GO 
an acre in the first year. Including the second year the total cost of formation 
AA'ill be 75 to 80 rupees. It is hoped Ave .‘?hall then get a roA'’euuo of Es. 100 au- 
aere so there should be a profit if aE goes well. 

Mr. Garland.- — Our experience in Bombay corresponds closely to that of 
Madra.s. Stump planting is becoming more and more general. But I do want 
to bring^jUji one point in connection Avilli the preliminary burning. It seems 
that the soil scientists are still not agi’oed as to the precise action of such 
pailial stciilisation of the soil. It is, lioAA^eA’^er, generally conceded that soils 
AA'hich in a great variety of organic constituents respond best'to such treatment. 
This has certainly been our experience Tn Tvaiiara AA'herc climatic conditions 
result in a climax forest of evergreen type, the reaulls are excellent. But in 
drier .areas avc are not absolutely satisfierl that Ibis is the best possible method. 
It is oxpenhive and the sufjgestion has been made that the ordinary practice of 
the agriculturist may be significant in this connection Tn ■ areas where one 
burning is completelv successful the farmer in adjacent fields invariably 
prenarcs bis seed bed for bis crops in cxactlv the same Avay bv burning bmsn- 
AA'ood. But in the dry areas ho has developed ,an entirely different technique. 
There ho ploughs as early as possible, i e. in December ••ind .Tnnuary and loaves 
the clods to the action of sun and air, Avhieh appears sufficient to restore 'fertility 
'Burning of brushwood is not practised even Avliere ample is available. 
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Record of Fire Protection Results. 

The subjer.f was considered at the instance of the Inspector-General of 
Forests owiiijr to the feeling in .some ]irovinces fhal in view of llie exl ended use 
of departmental controlled burning, the oniTcnt figure.s ^ven when reporting 
the success of lire protection moasuies were liable to be misleading. 

Mr. E. A. fimytincs (United Provinces) summarised the reports from all 
provinces and proposed the following resolution^ which was seconded by 
Mr. E. L. Wriflht, and passed after a short discussion. 

RnsoumoN on Ttom 25. 

Rfsolvjsd that — 

The Inapp.vtor-Grneyal of Forosts he asJeed to approach the Government of 
India to alloio provinces to modify Code Form 14 and record the results of fire 
protection as they considet most suitalde for loral conditions, provided that the 
information requhed hy the Jnspecior-Geneial of Forests for Statement VJTJ 
of the Annual Jteiurn of Statistics relating to Foiest Administration in Biitish 
India is given clearhj and concisely. 

• ••••••• 


Svmmary note by E. A. Smythies, Conservator, TTcsteni Circle, United 

Provinces. 

The Chief Con.seiTator of Forestfs, U. P.. in 193.3 .sugge.stcd to the Inspector 
General of Forc.'^ls that (-ode foim 1^ de.'ilina wth fiio protection should be 
modified to the extent of splitting up each column into two to separate out : — 

(?) areas departmcntally burnt ns a form of insurance against worse 
damage, 

(ii) areas completely protected. 

The Inspector-General of Foro.sts sent the propo.sal to all Provinces for 
opinion, and the answers received indicate that all provinces, except Punjab 
and Central Provinces, wore neutral or in favour. 

The CJiief Con.scrvator of Forests, Pnniab, replied " Both the Conservators 
and I arc not in favour of the proposal. 'We do not. consider that the proposed 
dunsion will give figures of any use or interest. T am not sure wliat the object 
of the Cliief (7onser\'ntor of Fore.sts, U. P. is iu making the suggestion.” 

The CJiicT Con.servatov of Forests, Central Promnccs, pointed out that all 
forests were divided into 3 classes : — 

Class I. — Completely protected, with fire-linos, guide lines and patrols. 

Glass II. — ^Partially protected, hv burning along fire lines, roads, ridges, 
grassy maidnns in succos.sive stages and allowing the fire to bum 
itself out. Noimally no lirewatclicrs. 

Class III. — ^Protected by law, but not in practice. 

He thought the proposed sub-division of Code form 14 into ” Arens burnt 
under control ” and '* Areas protected bv other means ” was not suitable for 
-conditions in the Central Provinces, and suggested siib-division into “ Areas 
completely protected ” and “Areas generally protected ”. 

■\Vhon I'eiilies from Provinces had been received, the Tnspootor-Goneral of 
Forests asked that the opinion of the Silvicultural Conference should be taken 
on the matter. The Conference has therefore to come to some decision, should 
Code Form No. 14 he altered and, if so, how 7 
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